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PREFACE 


THE present volume of THE APPLETON ARITHMETICS covers 
the four years of work usually taught in the fifth, sixth, seventh, 
and eighth grades. 

Like the Primary Boor, this text is for the pupils’ use, 
and as such possesses certain well-defined features. ‘Important 
definitions, principles, and processes are introduced inductively 
by means of a series of questions and illustrations labeled “ Pre- 
paratory.’ In this way a natural and easy approach to the 
subject is provided for the pupil, without, however, placing hard 
and fast limitations on the teacher’s method. When a prin- 
ciple or process has been developed and stated, it is put into 
practice through easy Oral Exercises. These are followed by 
Written Exercises, involving applications that contain more dif- 
ficult calculations. . 

In addition to giving proper attention to the culture value 
peculiar to the exact reasoning of school mathematics, this book 
fully recognizes the utility of arithmetic. The problem mate- 
rial is rich in data drawn from the pupil’s experience. School 
subjects like manual training, domestic art, geography, nature 
study, and drawing have furnished many problems; and the 
everyday occupations and industries of the average community 
are made to contribute their share of applications. Finally, 


the larger interests of the community, such as production, trans- 
lil 
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portation, communication, and government, have not been 
neglected as sources for problems of interest and value. 

In all of this, arithmetic is made the subject of study and 
the core of the instruction, without, however, sacrificing the 
pupil to abstract number drill; and the whole subject is classi- 
fied and labeled in harmony with a logical development. 

The two parts of the present volume are designed to cover 
the work of the fifth and sixth years, and that of the seventh 
and eighth years, respectively. Part I begins with a brief review 
of the work of the primary grades, and then provides a course 
that covers the essentials of elementary arithmetic. Part II 
reviews and summarizes in a formal way the theory of arith- 
metic, furnishes more difficult drill, extends its applications 
into advanced business arithmetic, and introduces such algebra, 
geometry, and measurement as prepare for high-school work. 

Other features that the teacher may appreciate are the fre- 
quent and systematic reviews; the oral and written work, prop- 
erly labeled; the well-balanced abstract and concrete drill; the 
classified tables of measurement, and the attempt to supplement _ 
and strengthen the text by careful typography and effective 
illustration. 
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GRAMMAR-SCHOOL 
ARITHMETIC 


REVIEW AND PREPARATION 


NOTATION AND NUMERATION 


ORAL EXERCISES 


1. Name the ten figures commonly used in writing num- 
bers. : 

2. Name the symbols used in writing numbers to 1000 by 
the Roman system. 

3. How many places in each period in the common system 
of notation? Name the three places in units’ period. Name 
the first three groups or periods. 

4, How many of any place equal 1 of the next higher 
place? 

5. In writing whole numbers, what is used to separate the 
periods? | 

6. In writing decimal numbers, what is used to show where 
the decimal begins? 

Read: - 
7. 425,026. 10. 1,525.6. 13. MCM. 16. XLIX. 
8. 486.01. 11. 1,630,200. 14. DCV. 17. XCV. 


9. 802,004. 12. 9,990.95. 15. CIV. 18. MCMIX. 
: : 


2 REVIEW AND PREPARATION 


" WRITTEN EXERCISES 
Write in figures: 


1. Two hundred sixty-five thousand, one hundred twenty- 
five. 


12. Five hundred twenty thousand, seventy-five. 

3. Eight hundred one thousand, five hundred two. 

4. Three million, five hundred thousand, nine. 

5. Six hundred twenty-eight, and thirty-five hundredths. 
6. Twenty-four hundred, and twenty-four hundredths. 

Write in Roman notation : 

Ws 00. 10. 43. 13. 17. 16. 25. 19. 1854. 
8. 1000. 11. 500. 14, 125. 17. 100. 20. 1265. 
9. 1908. 12.1776. 15.1910. 18. 1620. 24. 1492. 


ADDITION AND SUBTRACTION 


TABLE 1 


Ino to 
wo 
iS 
on 
law 
NI 
loo to 
leo wo 


1. State the sum in each case above; then write a similar 
table, using 3 as the top number. Similarly, write a table 
using 4 as the top number. Similarly, 5, 6,7, 8, 9, as top num- 
bers. 


2. How many sums in Table 1? In Table 2? In each of 
the tables you have made? In the whole nine tables? 


ADDITION AND SUBTRACTION 3 


ORAL EXERCISES 


1. Read the signs: +, —, =. 

2. When several numbers are added into one sum, what is 
each number called? 

3. In adding numbers of two or more figures, the sum of a 
column often exceeds ten. How do we proceed with the work 
in this case? 

4. Since 8 and 9 are 17, seventeen is how many more than 
eight? Seventeen is how many more than nine? 

5. In subtraction what is the number called from which we 
subtract? The number that we subtract? 

6. Which is the larger number, the subtrahend or the minu- 
end? 

7. State a way of testing the work of subtraction. 


Add rapidly: 
1. 26 2. 92 3. 45 4, 4 5. 39 6. 50 


30 29 32 30 49 96 
24 10 26 98 09 23 
17 49 19 76 46 44 
30 3 40 19 76 25 
7. $46.33 8. $146.25 9. $99.36 10. 139.06 
18.96 87.75 77.46 © 800.05 








Subtract rapidly : 


11. $176.82 13. $65.29 15. $234.00 17. $480.72 
77.46 46.33 146.25 166.99 














12. 145in. 14. 86.5 yd. 16. 139.8 gal. 18, 184.5 mi. 
97 in. 17.9 yd. 98.9 gal. 67.8 mi. 








4 REVIEW AND PREPARATION 


MULTIPLICATION 


ORAL EXERCISES 


1. Read the sign X: Read 3 X 4 in two ways. 


2. What is the result of multiplication called? What are 
the numbers that form a product called? 


3. Read the factors in each product: 


3X4 = 12.. 8 X 8 = 64. 2X3X5=30. 
4, There are 5 rows of 6 desks each. Would 6 rows of 5 
desks each seat any more pupils? Any less? 45 ft. 
5. In this problem which number is the mul- 23 
tiplicand? The multiplier? The product? 135 
6. What is a short way of finding 36 + 36 + 90 
36 + 36? | 1035 ft. 


7. When the multiplier contains more than one figure, how 
are the partial products written? 


8. How is the complete product found? 


WRITTEN EXERCISES 


1. The numbers in the top row of this table are the multi- 
ples of 2 from 1 X 2 to 12 X 2. The numbers in the second row 
are multiples of what number? 









Be. ° ©. “Ga 10 We 4 16) 1S 20 2 4 
Bee 6 9 9 122415 BS iat 024 | 27 ed0e 3a, “S86 





2. Complete the table by writing the multiples of 4, 5, 6, and 
so on to 12. 


3. Find the sum 45 + 45 + 45 + 45 + 45 by multiplication. 
4. How many hours in 7 full days? 
5. How many days in 52 weeks? 


MULTIPLICATION AND DIVISION 5 








Multiply: 

6. 136 9. 205 12. 710 15. 2714 18. $40.25 
_8 ie) a 15 8 

eee LS 10. 645 13. 708 16. 1802 -19. $56.33 
29 2s 25 97 9 

8. 960 11. 876 14. 943 17. 1669 20. $325.18 
40 25 i 97 68 

DIVISION 


ORAL EXERCISES 


1. What does the sign + mean? 

2. Read the expression, 35 + 7 = 5. 

3. In 56 + 8 = 7, which term is the dividend? The divisor? 
The quotient? 

4. How does the product of the divisor and the quotient 
compare with the dividend? 

5. In division we have the product and one factor given, 
and are asked to find the other factor. In 75 + 3 = (?) which 
term is the product? Which is the one factor given? What is 
the other factor? 

6. How many 8’s are there in 72? How many times is 8 
contained in 72? ; 

7. How many 9’s in 45? How many times is 9 contained 
in 45? 

8. 24 is how many more than 8? 24 is how many times 8? 
9. Similarly, compare 36 with 12 in-two ways. 

10. Compare 48 with 8 in two ways. 

11. What is the test of the work in division? 


6 REVIEW AND PREPARATION 


WRITTEN EXERCISES 
Divide: 
1. 9)729 6. 8)728 11. 7)483 16. 6)336 
2. 11)1210 7. 12)132 12. 12)4812 17. 15)2250 
3. 7)$48.30 8. 9)$82.26 13. 15)$90.15 18. 5)$7.50 
4. 13)270 9. 17)359 14, 21)463 19. 35)7065 


5. 22)778 10. 36)4893 15. 25)1758 20. 48)9624 


Find: 
21. Lof 568. 23. yy of 1728. 25. qs of 2265. 27. sy of 14641. 
22. of 4095. 24. sr of 3045. 26. x8 of 625. 28. 75 of 7236. 


COMMON AND DECIMAL FRACTIONS 


ORAL EXERCISES 

1. What is a fraction? Name the numerator and the 
denominator in &. 

2. What is an improper fraction? Name one. 

3. What is a proper fraction? Name one. 
4. Which is the larger: $ or 4? 3or2? fori? 4% or 4? 
3 or $? : 

5. £ is how many fourths? +; is how many thirds? 

6. How is a fraction reduced to lower terms? 


7. By what must both numerator and denominator of 3 
be multiplied to make ;3,? 


8. Change 4 to an equal fraction whose denominator is 6. 


9. How must fractions be expressed before they can be 
added or subtracted? 


COMMON AND DECIMAL FRACTIONS ~ 7 


10. In decimal fractions what is the first place at the right 
of the decimal point? What is the second place? 


WRITTEN EXERCISES 


Add: 
1.442, 3.$+4 5B F4+4 7342. 
2242. 4,342 6. $44 8. 344. 
Subtract: 
9. 2-4. 11.3 -—2 13. $ —4 15. 3-3 
10. ? —+. 12, 3-2 14, 7-3 16. 3 —4 
Solve: 


17. 4 day and 4 day are what part of a day? 

18, 2 hr. and § hr. are what part of an hour? 

19. A man owned 4 of a factory and purchased 4 more. 
What fraction did he then own? 

20. A man owned % of a factory and sold an amount equal 
to. 4 of the whole factory. What part of the property did he 
still own? 

21. A man’s will divided % of his property equally among 
4heirs. What part of the whole property did each receive? 


Multiply: 
22. ¢by 3. 25. 6 X 7. 28. ¢ x 3. 31. 6 by Z. 
23. ¢by 9. 26. 2by 2. 29. 3 x4. 32..$ x 3. 
24.3x4. 27. 8by 8 (30. 8by#. 33. 5X8. 


34, One-half of two-thirds of a day is how many hours? 

35. How many are two-thirds of five-sixths of 36? 
Divide: 

(86. $ +4, 38. 725 + 3. 40. § +4, 

37. $ + 2. 39. 3 ee 4, 41. 16 te 7. 43. Ti 


9 


~ 
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Add: 
44. 8.65 45. 409.6 46. 110.46 47, 84.51 
H 32 178.9 49.73 47.09 
Subtract - 
48. 99.8 49. 40.73 50. 176.1 51. 100.01 
65.7 9.88 48.7 98.76 
Multiply : 
52. 3.6 83. 1.26 54. .4.58 55. 7.03 
45 34 96 89 
Divide: 


56. 15)2.25 57. 23)4.60 58. 12)49.2 59. 9)85.59 


60. State the decimal form for each: 
1 1 2 3 1 3 4 2 
i 4 4 4 5 os a 5, 
Solve: 


61. The distance from city A to city B is 135.5 mi. and 
from city B to city C is 79.9 mi. How many miles is it from 
A to C by way of B? 


62. A farmer bought 40.15 acres of land and sold 29.65 
acres. How many acres had he left? 


63. A square is 14.3 yd. on a side. How many yards is it 
around the square? 


| 
DENOMINATE NUMBERS 


ORAL EXERCISES 
1. The foot is a unit of measure for finding length. Name 
two other units of measure for finding length. 
2. Name two units of measure for measuring liquid. 
3. Name two units of area for measuring surfaces. 


" DENOMINATE NUMBERS 9 


4, Name three units for measuring grains and vegetables. 
5. Name two units for measuring volume. ; 

6. Name four units for measuring time. 

7. Name three units for measuring weight. 

8. Name five coins for measuring value. 


WRITLEN EXERCISES 


Copy, supplying the missing numbers : 


f0( 5) dn, rl it. Ba (@)- pt. = Lat: 
Ceyit. = 1 yd. € 2qt.! > “= 1 gal: 
ee) tte rd. (C5) opti el eal 
(2) aide ttl yd: ( )pt. =2 gal. 
2.50 qt. = Lpk. G.4(,. vets: = 1 dime. 
( ) pk. =1 bu. ( ) dimes ='1 dollar. 
( ) qt. =1 bu. () ets: = 1 dollar: 
(* ) qt, =f bu. ( ) 5-cent pieces = $1. 
Bea(a2)- 84. iNie= 18g. {t. Fuulae) OL eels 
(2) sq.ft...) sq. yd. (~) oz. = lb. 
( ) sq. rd. = 1 acre. € =)chor sachet. 
4. ( )cu.in. = 1 cu. it. 8. ( ) hr. =1da. 
(ay eur ft. 1,cuxyd. (-) da. = 1 wk. 
( ) eu. ft. = 3 cu. yd. CG Jenin 1 Rr, 
Add: 
9. 10 ft. .9 in. 11. 7 gal. 3 qt. 13. 8 bu. 3 pk. 
8 ft. 11 in. 4 gal. 2 qt. 7 bu. 3 pk. 
10. 7rd. 15 ft. 12. 20 min. 18sec. 14. 12 wk. 5 da. 
5 rd. 10 ft. 17 min. 50 sec. 37 wk. 6 da. 
Subtract : - 
15. 40 lb. 12 oz. 16. 7 gal. 2 qt. 17. 37 wk. 2 da. 
17 lb. 10 oz. 4 gal. 3 qt. - 12 wk. 5 da. 


2 


x 
y 


10 REVIEW AND ,PREPARATION 


BUSINESS ARITHMETIC 


1. What is a bill? A price list? 
2, Find the value of each item and the total of this bill: 





Sacks and Co. 2/27 | 1909. 


Importers and Retailers, 
San Francisco, Cal. 


Sold to John Smith 


620 Market St. 





5 yd. lace @ $.45 a yd. | 

15 handkere’fs @_ .25 each 

‘8 yd. muslin @ .16ayd. | 

12 yd. silk @ .90ayd. | 
| 


| 


3. At 25 cts. per yard, how many yards can be bought for a 
dollar? 


4, What part of a dollar is: 25¢? 50¢? 20¢? 40¢? 75¢? 


5. When 40 bu. of potatoes cost $30, what will 17 bu. cost 
at the same rate? 


PROBLEMS 


1. The usual weight of a bale of hops is 200 lb. How 
many bales are there in 1 ton? Ina car-load of 10 tons? 

2. 2,000 roots are required to plant an acre of hops. How 
many are required to plant 25 acres? What is the cost of 
planting 25 acres at $1 per 1000 plants? 

3. The wire trellis to support the vines costs $75 an acre, 
What is the cost for 25 acres? 


PROBLEMS | 12 


4. Picking the hops costs at the rate of 1 ct. a pound, and 
34 lb. of green hops make 1 lb. of dry hops. What is the cost 
of picking enough to make 1 ton of dry hops? 

5. One cord of willow wood costing $5 will dry 1000 Ib. 
of hops. What is the cost of wood enough to dry 100 bales 
of 200 lb. each? 

6. A common kit of manual-training tools costs about $6. 
How much does it cost to supply 25 boys with these tools? 

7. A garden in the form of a rectangle 30 yd. wide and 
40 yd. long is to be represented on the blackboard. Name a 
convenient length to represent 1 yd. 

8. What is the distance around the garden mentioned in 
Exercise 7? What is the distance around the drawing? 

9. If an inch in a drawing represents 40 ft., how many 
feet does 4 of an inch represent? 4 of an inch? How many 
do 3 inches represent? 34 inches? ; 

10. In such a drawing what length represents 20 feet? 10 
ft.?. 30: it.? <60.ft.? 75 {t.? 

411i. How many hours are there in a week? 

12. How many minutes are there in a working day of 8 hr.? 

13. 4 min. are how many seconds? Are what part of an 
hour? 

14. 3 months and 15 days are what part of a year? 

15. At 20 cts. a dozen for buttons, how much must I pay 
for a gross? 

16. A case of 300 oranges brought 45 cts. a dozen. What 
were the oranges worth? 

17. Into how many compartments, 1 ft. square, could I divide 
a box 8 ft. long and 6 ft. wide? 

18. 8 pk. 6 qt. of berries will fill how many pint baskets? 

19. A farm of 120 acres was worth $2 asq.rd. How much 
was the farm worth? 
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20. In this drawing of a playground 1 inch represents 20 ft. 
Find the length of each side. What is the distance around 
the playground? 

21. What is the length of each goal? What is the distance 
between the goals? How far are they from the ends of the 
playground? Measure other distances. 

22. What is the area of the playground? 

23. If your school has a playground, estimate or measure 
its length and breadth. Select a convenient scale and make 
a drawing of the playground. 

24. Estimate or measure the length and breadth of the 
school-room. Make to scale a drawing of the room. 

25. Find the size and position of each of the desks and locate 
them in your drawing. Do the same for windows and doors. 

26. In your village or city what is the length of a block? 
How many blocks are there to the mile? 

27. What is the cost of 108 stamped envelopes at 26 cts. a 
dozen? 

28. What is the cost of 25 two-cent stamps, 2 dozen stamped 
envelopes bearing 2-cent postage (Exc. 27), and 50 postal cards? 


"8 
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29. If a postman has in his sack 200 pieces of mail aver- 
aging 2 oz. in weight, what is the weight of the mail? 

30. A certain post-office has 4 mail-carriers, and each car- 
rier has a route with 1000 addresses. If each carrier delivers 
1 piece for every 5 addresses, how many pieces does each 
- distribute at one delivery? How many pieces do the 4 carriers 

distribute? . 

31. There are two deliveries a day. How many pieces of 
mail are delivered in all per day? 

32. If the postage averages 2 cts. per piece, how many 
dollars’ worth of stamps are canceled on 3,200 pieces? 

33. 15 money-orders were sold, for which the post-office ~ 
received $2.25; also 480 stamped envelopes at °26 cts. a dozen; 
300,single postal cards, and 200 with return card attached. 
How much did the office receive from these sources? 

34. The four carriers are paid at the rate of $2 a day each, 
the postmaster at the rate of $5, and 2 clerks at the rate of 
$1.75 each. What does the labor in this post-office cost the 
Government. per month of 30 days? 

35. There are 120 lock-boxes in a post-office, 4 of which 
are rented at 25 cts. a month each. What is the income from 
these boxes in a year? 

36. Make and solve 3 problems, using the data of the table: 





SALARIES PER YEAR. RECEIPTS. 
POStMAStEr pica, 4 /s en's 1's $2,000 | Stamps... Lie Neiiehat ilar, $5,000 
PAGSISUATIbN, evened oct otis 20.0) 1,500 | Money-orders’............. 500 
DiClerKSreissc ts ck ok ‘each at SOOM Candee. idee weed sds 400 
4 carriers........ .each at 725 | 400 boxes......... each at 2 





37. Make problems about the postal service in your city. 

38. How much did the farmer receive who sold these crops: 
Hay, $75; wheat, $50.75; corn, $100; oats, $96.50; cabbage, 
$136.42; apples, $236.25? 


M4 REVIEW AND PREPARATION 


39. The following are the ingredients of a fertilizer for 
‘vineyards: phosphate, ground bone, and potash in equal 
amounts. If an acre requires 900 lb. of fertilizer, how many 
pounds of each ingredient are used on an acre? 

40. How many tons of such fertilizer are needed for a 5- 
acre vineyard? 

41. A fertilizer for growing strawberries consists of 1 part 
- nitrate of soda, 2 parts phosphate, 2 parts ground bone, and 
2 parts potash. Thus, + is nitrate of soda, 2 is phosphate, 
and so on. How many pounds of each ingredient are there in 
700 lb. of fertilizer? 

_ 42, 13 tons of fertilizer will fertilize 5 acres of strawber- 
ries. How many pounds are used per acre? 

43. If a cow gives 450 lb. of milk in a month and each 100 
Ib. contains 4 lb. of fat, how much fat is there in the month’s 
product? What part of the milk is fat? 

44, According to Exercise 43, how many pounds of milk 
would a dairy of 20 cows produce in a month? If 4 of this 
amount remains after removing the cream, what is the weight 
of the month’s product of cream? 

45. A car loaded with coal weighs about 60,000 lb. How 
many tons does such a car with its load weigh? 


46. A large battleship weighs 20,000 tons. How many car- 
loads of coal like the one mentioned in Exercise 45 would weigh 
as much as a large battleship? 


47. A cubic foot of water weighs 1000 oz. How many pounds 
in this? 

48. A tank 10 ft. long, 3 ft. wide, and 2 ft. deep is filled with 
water. According to Exercise 47, what is the weight of the 
water in the tank? 


49, Similarly, what is the weight of the water in a tank 25 
ft. long, 16 ft. wide, and 10 ft. deep when half full of water? 


| Tatas 


CHAPTER I 
PROCESSES WITH INTEGERS 


- NOTATION AND NUMERATION 


4. Whole numbers are called integers. Integers are ex: 
pressed by places and periods as follows: 


i. Ten units make | one ten. 

2. Ten tens make one hundred. 
3. Ten hundreds make one thousand. 
4, Ten thousands make 1 ten-thousand. 


5. Ten ten-thousands make 1 hundred-thousand. 


2, Similarly, 10 hundred-thousands are grouped to make 
1 million; 10 millions are grouped into 1 ten-million; and 10 
ten-millions are grouped into 1 hundred-million. 





mM 
2 7 
a < 
3 w 
A ie oe 
4 a 
4 nN 2 7 
H 7 i a 
S oO a ne ia 
1 = ! a 
ae tae ow ee aaa: a 
Bees a eed 4 
pee HO fa" oe eats in 
(ay Ge ees Aime Qa 
1 yal 1 mM 
Ble 2B ah o7 Be enue t Nene 
tH Me oe tH Pp 
By ean. a cee io 13-6 
Periods: Millions Thousands — Units 


The table above shows the names of the first nine places 


or orders and the first three periods. 
15 


16 PROCESSES WITH INTEGERS 


The period at the left in a number may not be complete. It may 
contain only one or two figures, as in 6,218 or in 65,421,233. How 
many must the other periods contain? Read the number in the table. 


8. Each period, beginning at the left, is read as if it were a 
number by itself, the name of the period being added except 
in the case of units’ period. for which it is understood. 


ORAL EXERCISES 


Read: 
1. 4,000,000. 3. 4,100,000. 5. 7,326,000. 
2. 9,001,430. 4, 8,600,020. 6. 8,625,365. 


7. Read, from the table below. the numbers of people 
speaking various languages in each century: 


PEOPLE. 19TH CENTURY. | 20TH CENTURY. 


} 
OH EL cs pals «ca yi eames 20,520,000 111,100,000 
1 REET TR aa ee eT NG aN tery Gcoc7e 31,450,000 51,200,000 
RRCTREMIN 0550 vies g Ue cee oe we eenaee 30,320,000 75,200,000 
BAB. cc3.c, sss. 5, ee ORO Raa 15,070,000 33,400,000 
Pesan 8. 5, C:c's s Regleun ace oe 26,190,000 42,800,000 
VUSSIAMG(: isrccaicbnls serene ® dur: 30,770,000 75,000,000 





WRITTEN EXERCISES 
Write in figures: 
1. Eight millions. 
2. Eighty-five millions. 
3. Four million two hundred seventy-five thousand. 


4. Sixty-two million, three hundred eight thousand, two 
hundred seventy-nine. 


5. Five million, six hundred ninety-eight thousand, ten. 
6. Two million, thirty-one thousand, one hundred seven. 
7. Twenty million, four hundred thousand, two. 
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ADDITION 
4. Counting two or more numbers into a single number is 
called addition. The sign of addition is +. 
The numbers added are called addends. 
The result is called the sum. 
5. In adding pairs of two-figure numbers it is shorter to add 


76 the tens of one addend to the whole of the other. 


25 Thus, in adding 25 and 76, we think “76 plus 20 are 96, 
iol and 5 are 101.” 


QRAL EXERCISES 


Add the following as indicated above: 
1. 46 3. 46 5. 86 7. 40 9. 48 11. 98 
Pe pee 48, ool YO ee 
2.93 - 4 36. 6. 39 &. 57 10. 29 12. 96 
Be ee Oe rt) as es 


6. When the addends are small two-figure numbers and one- 
figure numbers, add both columns at once. 


Thus, in Exercise 1 below, think ‘21, 28, 33, 44,” and so on. 


ORAL EXERCISES 


Add rapidly upward; then add downward: 


1. 9 Dale 3. 10 4. 13 5. 22 
10 5 eft 9 8 
6 10 8 7 11 
11 7 9..° 12 1 
5 6 12 10 i 
7 11 5 4 10 


21 15 13 9 9 
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6. 20 7. 30 8 5 9.15 10. 50 
10 10 11 19 8 
11 16 5 1b 2 
7 6 4 638i I 
6 4 6 7 9 
5 9 11 5 9 
10 7 10 10 11 
8 8 30 23 8 


Add, grouping by 10 where possible: 


Thus, in Exercise 11, think “6 and 10, or 16; 16 and 10, or 26; 
36; 40; 50; 57.” 


ae 13.8 15. 9 17. 8 19. 6 
st 9 9 3 3 
2 7 2 8 3 
4 3 4 5 3 
at 2 6 5 ac 
5 8 5 7 1 
i 6 3 1 1 
3 1 7 9 1 
8 9 8 4 5 
a 8 2 6 5 
6 ; 9 "5 5 

Tee al 14, 4 16. 8 18. 4 20. 7 
9 6 2 6 1 
z 5 4 3 2 
3 5 -4 i 3 
8 2 2 6 4 
2 3 7 2 3 
5 5 3 7 5 
3 8 9 1 4 
ah 2 i s iis 
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WRITTEN EXERCISES 








AREA IN |_POPULA- AREA IN| POPULA- 
SQ. MI. TION. SQ. MI. TION. 
P-Alabama-:,.... j.| 52,250 | 2,250,000 || New H’pshire . . 9,305 | 448,700 
Alaska......... 590,884 125,000 || New Jersey .... 7,815 | 2,294,413 
PANIZOWMA iy sc 113,020 185,000 || New Mexico. ..| 122,580 | 802,000 
Arkansas...... 538,850 | 1,750,000 || New York. .... 49,170 | 8,476,427 
California...... 158,360 | 2,000,000 || N. Carolina....] 52,250 | 2,100,000 
PColorado... .... 103,925 800,000 || N. Dakota.....} 70,795 | 475,000 
Connecticut....| 4,990 | 1,010,000 |}Ohio.......... 41,060 | 4,557,000 
Delaware...... 2,050 190,000 ||Oklahoma..... 70,480 | 1,408,732 
Dist. of Col..... 70 830,000 || Oregon........ 96,030 | 550,000 
Mlorida.. os... 58,680 650,000 || Pennsylvania ..| 45,215 | 6,900,000 
‘Georgia........ 59,475 | 2,600,000 || Rhode Island... 1,250 | 502,302 
aWwallicec. eco 6,449 | 154,001 ||S. Carolina.....] 80,570 | 1,474,785 
Tan Ose <a scans 84,800-| 300,000 ||S. Dakota...... 77,650 | 490,000 
NNT Ea ees 56,650 | 5,590,000 || Tennessee...... 42,050 | 2,220,000 
Wndisnase.oa. ce 36,350 | 2,678,492 || Texas.......... 265,780 | 3,600,000 
TOW al areas cccras. cscs 56,025 | 2,216,068 || Utah.......... 84,970 | 350,000 
Kansas\o. 6... 82,080 | 1,680,000 || Vermont ...... 9,565 | 340,000 
Kentucky...... 40,400 | 2,435,000 || Virginia....... 42,450 | 2,042,388 
Louisiana...... 48,720 | 1,700,000 || Washington....| 69,180 | 900,000 
BVERIING Sse cares, 3 33,040 731,760 || W. Virginia....| 24,780 | 1,200,000 
Maryland......| 12,210 | 1,441,602 || Wisconsin. .... 56,040 | 2,275,000 
Massachusetts.. 8,315 | 3,178,487 || Wyoming......| 9,890 117,500 
Michigan...... 58,915 | 2,655,463 
Minnesota..... 83,365 | 2,200,000 IsLANDs. 
Mississippi..... 46,810 | 1,750,000 ||Guam (La- 
Missouri....... 69,415 | 3,885,989 drones) .:... 150 8,661 
Montana....... 146,080 275,000 || Philippine Is...) 140,000 | 7,635,426 
Nebraska...... 77,510 | 1,225,000 || Porto Rico..... 8,600 | 953,243 
INGVAGR os cess | 110,700 65,000 ||Samoan Is..... 79 5,800 








1. The estimated population of the United States, excluding 
the islands, is 89,066,059. What is the total including them? 


Find from the table the total area and population of the 
states bordering on: 
2. The Atlantic Ocean. 5. The Pacific Ocean. 


3. The Gulf of Mexico. 6. The Mississippi River. 
4. The Great Lakes. 7 Your own State. 
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. $4 and $7 are like numbers, because they are made 
up of the same units, dollars; similarly 3 qt. 


and 5 qt. are like numbers; but 3 qt. and 1 pt. $96. 50 
are unlike numbers. 84.30 
106.35 


In order to add 4 gal. and 3 qt., how must 


99.67 
4 gal. be expressed? 
Smet he 208.95 
8. Only like numbers can be added or sub- 706.52 
tracted. __ 500.08 
Hence, in writing for addition numbers express- 27 
ing dollars and cents, they should be so arranged that 31 
the decimal points stand in a column; cents then 39 
fall in columns with cents, and dollars with dollars. 26 
15 
9. In adding several long columns, write the $1802.37 


sum of each column separately and add the par- 
tial sums, as in the example at the right. 


WRITTEN EXERCISES 
Add: 


The correct results of these four problems should be obtained in 
3 minutes or less. 














1. $145.35 2. $108.16 3. $208.25 4, $463.20 
86.25 94.15 196.40 892.17 
90.07 83.95 307.65 101.05 
120.33 204.76 99.04 40.15 
45.10 607.25 44.96 69.90 
L705 594.33 863.52 128.77 

SUBTRACTION 


10. Finding how much one number exceeds another is 
called subtraction. The sign of subtraction is —. 


The result of subtraction is called the difference or re- 
mainder. 


~ 


Subtract rapidly : 


SUBTRACTION 21 


In subtraction the ‘larger number is called the minuend, 
and the smaller the subtrahend. 


11. Subtraction is most rapidly done by thinking what 
number added to the smaller number will make the larger. 


563 Thus, in the problem at the left, we think “8 and 5 are 
198 ’ 13” and write 5; “9 and 6 are 15” and write 6; “1 
365 and 3 are 4” and write 3. 


Test: 198 + 365 = 563. 


ORAL EXERCISES 


1. 89 3. 87 5. 409 7. 969 9. 765 
46 29 161 492 _— 2al 

2. 63 4. 45 6. 980 8. 738 10. 464 
36 19 39 370 252 
41. 80 in. 14, 59 ft. 17. 65 |b. 20. 40 da. 
26 in. 32 ft. 46 lb. 26 da. 

12. $7.63 15. $8.25 18. $1.93 21; $2.45 
2.48 3.65 . 76 as 

13. $10.05 16. $12.20 19. $19.75 22. $25.36 
3.05 8.40 ; » 6.95 15.98 


een OE eee eee es, | eee —— 


WRITTEN EXERCISES 











Subtract : 
Find how many of these you can solve correctly in 5 minutes. 
1. $463.20 3. $635.89 5. 89735 7. 46893 
188.29 263.74 28679 25635 
2 $523.42 4, $998.65 6. 32577 8. 73548 


263.98 325.87 8929 34767 
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9. $673.19 11. $727.65 13. 46969 15. 85927 
87.64 493/84 4c 15797 9876 
10. $325.50 12. $827.88 14. 798354 16. 72555 
169.75 525.97 259899 34969 
Solve: 


17. The cost of a city dwelling and site was $500,000; the 
site cost $175,500. What was the cost of the building alone? 

18. In building a street the cost of grading and paving was 
$159,650; of grading alone, $45,650. What did the paving cost? 

19. The elementary schools of a certain city had 45,268 
pupils, of which 19,829 were in the Primary schools. How many 
were in the Grammar schools? 


20. The area of New York State is 49,176 sq. mi., and that 
of Texas 265,780 sq. mi. Find the difference in their areas. 


21. Alaska contains 590,884 sq. mi., and Texas 265,780 sq. 
‘mi. Alaska is how many square miles larger than Texas? 


MAKING CHANGE 
12. In making change we add to the amount of the pur- 
chase enough to equal the amount of money offered in payment. 
Thus, a customer bought a book for $1.20 and offered a two- - 
dollar bill. The clerk said, as he gave the customer a 5-cent piece, 
a quarter, and a 50-cent piece, “One twenty-five, fifty, two dollars.” 


ORAL EXERCISES 


What change was given in each of the following cases? 


PURCHASE AMT. REC’D PURCHASE AMT. REC’D 
1. $2.25 $5. 00 4..$ .58 $1.00 
2. 188 5.00 5. .63 2.00 


Biv oad 2.00 6. .38 1.00 
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PURCHASE AMT. REC'D PURCHASE AMT. REC’D 
7. $2.45 $4.00 13. $1.37 $5.00 
8. 3.75 5.00 14. 2.48 3.00 
9. 4.80 5.00 15, «3.170 4.00 
10)°.0: 754" “10,00 16. 8.90 10.00 
11.) (7.68 10.00 7. 9 UT 10.00 
12. =.63 2.00 18. 10.05 12.00 
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The picture shows a cash register. To record a purchase of 
$1.25, the clerk presses the key marked $1, then the key marked 
20 in the next column, and the key marked 5 in the last column at 
the right. The machine prints this amount on a slip of paper within. 

3 
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ORAL EXERCISES 


Read the amount of money shown by the cash register 
when each of the following sets of keys 1s pressed : 


DOLLARS CENTS CENTS DOLLARS CENTS CENTS 
Ate dytd 30 5 4, 1 20 39 
ee 2 50 o Sie 5 
3. 3 10 6 6. .3 20 


WRITTEN EXERCISES 


1. Write the numbers in the Oral Exercises above, using the 
dollar sign and the decimal point. 


What keys would indicate : 
2. Two dollars and thirty-five cents? 
3. Three dollars and twenty-three cents? 
4. Five dollars and seventy-five cents? 
5. $1.18? 6. $3.29? 7. $9.99? 8. $8.53? 


9. If no key is pressed in the dollar column, this part of the 
register shows 0 dollars; similarly, zeros register no dimes and 
~ «cents. What keys are pressed to indicate $0.17, or $.17? $.75? 
$1.05? $2.20? $.08? 


What would be the total amount registered : 

10. By pressing the 1-dollar key twice and the 5-dime key 
5 times? ; 

11. By pressing the 3-dollar key once, the 1-dime key twice, 
and the 5-cent key once? 


12. By.pressing the 7-dollar key six times, the 4-dime key 
three times and the 8-cent key five times? 

13. What amount would be.registered by pressing all of the 
keys in the right hand column? 


14, What amount would be registered by pressing all of the 
keys in the three columns? 
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MULTIPLICATION 


13. The process of taking one number as many times as an 
36 on addend as there are units in another is called 


36 multiplication. 
36{ —A—55 . Ths, inv the example at the left, 3 times 36 
nee 108 means 36 + 36 + 36, or 36 taken 3 times as 
an addend. 


The number multiplied is called the multiplicand. 
The number by which the multipli- 


eand is multiplied is called the multiplier. 85 Multiplicand, 
The result of multiplication is called 12 Multiplier 
the product. 170 


14. The multiplier and multipli- 


85 
1020 Product. 
cand are factors of the product. 


15. The sign X is read “times” or “multiplied by.” 
Thus, 4 6 is read “4 times 6” or “‘4 multiplied by 6.” 
ORAL EXERCISES 
Read, and supply the results in each line: 
(Thus, the first line begins ‘2 times 2 are 4, 2 times 3 are 6.”) 


1. expe tats Aaa 











Tea O18 oad eye oer ies |: Te) 10} 12'| 17 
| feat Gea ised | | | | 
4./5x|2| 3 Step (e107 12 (as 
°* | Sees 
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16. 2, 4, 6, 8, are called multiples of 2. 3, 6, 9, 12, are 
called oe of 3, and so on. 


ORAL EXERCISES 


1. Name the multiples of 3 from 8 to 36. 
2. Name the multiples of 4 from 4 to 48. 
3. Name the multiples of 5 from 5 to 60. 
4. Name the multiples of 10 from 10 to 120. 


WRITTEN EXERCISES 


1-7. Write tables similar to those on page 25, using 6, 7, 8, 
9, 10, 11, 12 as the numbers at the left. 


1%. Numbers that relate to particular objects or measures 
are called concrete numbers. Those that do not are called 
abstract numbers. 


Thus, $46, 8 cts., 2 books, 1.5 ft. are concrete numbers, while 46, 
8, 2, 1.5 are abstract numbers. 


18. The multiplier must be an abstract number. 
19. The product ts of the same kind as the multiplicand. 


20. Examrte: What is the cost of 8 yd. of muslin at 12 
ets. per yard? 

Solution: 8 X 12¢ = 96¢. 

The multiplier is 8, not 8 yd. It would be meaningless to say 


8 yd. times 12 cts. The product is cents because the multiplicand is 
cents. 


WRITTEN EXERCISES 


Multiply: 
Find how many problems you can do correctly in five minutes. 
a. 645 2 763 3. 496 4, 290 5. 975 


18 29 87 15 49 
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6. 863 7. 1296 8. 4089 9. 5201 10. 4631 
247 834 735 910 208 
11. 908 x 476. 42, 826 X 542. 13. 6309 X 569. 
Solve: 


14, How many tons of coal in 123 car loads of 45 tons each? 

15. How many yards of wire in 215 rolls of 125 yd. each? 

16. How many miles will an automobile travel in 26 days, 
if it runs 165 mi. a day? 

17. A wall was built of 672 blocks of stone, each weighing ~ 
985 lb. What was the weight of the wall? 


Multiplication by 10 and by 100 


21. If any integer is multiplied by 10, the result is called 
a multiple of 10. What is the figure at the right in a multiple 
of 10? 

22. Any integer is multiplied by 10 by adding a zero at the 
right. 

1. To multiply by 20 is to multiply by 2 and annex how 
many zeros? 

2. To multiply by 30 is to multiply by 3 and annex how 
many zeros? 


23. Name some multiples of 100. Multiples of 100 have 
what two figures at the right? 


24. Any integer is multiplied by 100 by adding two zeros at 
the right. 

1. To multiply by 200 is to multiply by 2 and annex how 
many zeros? i 

2. To multiply by 300 is to multiply by 3 and annex how 
many zeros? 
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ORAL EXERCISES 
4. Multiply by-10:;°7; 8; 10; 2O=Gh. 212-9 35. 
2. State how to multiply any integer by 30. By 40. By 60. 
By 90. By 100. 
3... Multiply: by 1002 ° 8. 3: /GiaiUean 15-40-25: 
4. State how to multiply any integer by 300. By 400. By 
700. By 900. By 500. 


WRITTEN EXERCISES 
1. Multiply the following by 20: 17; 15; 9; 12; 48. 
2. Multiply the following by 40: 15; 17; 20; 86; 54. 
8. Multiply the following by 100: 9; 15; 17; 48; 125. 
4. Multiply the following by 300: 25; 15; 9; 20; 40. 
Solve: 


5. When each acre of land yields 20 tons of. cabbage, how 
many tons will 17 acres yield? 25 acres? 13 acres? 28 acres? 


6. When land produces 40 bu. of rye per acre, how many 
bushels will 19 acres produce? 24 acres? 33 acres? 65 acres? 


7. If each village block is 300 ft. long, how far do 9 blocks 
extend? 15 blocks? 29 blocks? 
Multipliers Containing Zeros 


25. When the multiplier contains zeros, the work is short- 
ened. Thus: 


The full work would be: In practice we use only: 
neo) (2) (1) (2) 
8 oo 
i = 230 2038 
oe pe 26070 1872 
eu on 1738 1248 
1738 1248 














199870 126672 199870 126672 


Multiply: 


MULTIPLICATION 


WRITTEN EXERCISES 


1. $673 X 105. 5. 
meutiscal. 207.0 6. 
3. 763 qt.x 408. 7. 


4. 48 min. 500. 


26. When the multiplicand expresses dollars 
and cents, the product will have two places denot- 


ing cents. 


Thus, in these examples the two figures at theright in ~ 
each product indicate the number of cents in the result ; 
for, as soon as the cents in the multiplicand have been 
multiplied, the cents in the product have been found. 

‘ The decimal point separates the dollars from the 


cents. 


Multiply ‘: 


1. $4.96 
15 


—_— 


2. $11.25 
40 


3. $8.05 
76 


Solve: 


$876 X 200. 
144 in. X 120. 
902 lb. X 420. 


8. 1240 lb. X 505. 


WRITTEN EXERCISES 


4. $73.25 
5 


5. $9.81 
i 


———— 


6. $18.65 
36 


7. $20.08 
206 


——=. 


8. $14.27 
19 





9. $112.75 
62 





9. 


29 


624 ft. x 300. 


10. 308 yd. x 201. 


11. 
12. 


Multiplication of Dollars and Cents 


708 Drees LOOT. 
620 T. x 420. 


(1) 
$4.25 
4 
$17.00 

(2) 
$4.86 
19) 
43 74, 

48 6 


$92.34 











10. 98¢ = $.98: 


ilps 
11. 48¢ = $.48: 
20r 20s 
12. 79¢ = $.79 
218 218 


13. What is tne cost of 468 bu. of apples at $1.35 a bushel?’ 
14, What is the cost of 96 Dictionaries at $9.80 each? 
15. How much does .a man earn in 18 months at $245 a 


month? 


30 . PROCESSES WITH INTEGERS 


Powers 
2%. PREPARATORY. 


1. What is the area of a square 2 in. on a side? 
_ 2. What is the area of a square 3 ft. on a side? What is 
such a square called? 
3. What is the area of a square flower-bed 4 ft. on a side? 
4. How did we find the areas of these squares? 
5. Compare the factors in each product: 
2X2=4, 3X3 =9. 4x4=16. 


28. The product of two equal factors is called the Square 
of the repeated factor, or its second power. 

Thus, in Exercise 5, above, 4 is the square (or second power) of 
- 2;9 is the square (or second power) of 3; and 16 is the square (or 
second power) of 4. The square of 2 (or 4) may be written 2?; the 
square of 3 (or 9) may be written 3°. Similarly, 25 = 5°; 100 = 10°; 
and so on. 


29. The product of three equal factors is called the cube 
or third power of the repeated factor. 


Thus, 2 X 2 x 2 is the cube or third power of 2, and is written 2" 
Similarly, 3 X 3 X 3 = 32, and so on. 


ORAL EXERCISES 


1. 25 is the square of what number? 36 is the second 
power of what number? 49 is the second power of what num- 
ber? 

_2, 81 is the second power of what number? 64 is the square 
of what number? 100 is the square of what number? 

3. State orally the squares of all integers from 1 to 10 
inclusive. : 

4. 27 is the cube of what number? 64 is the cube of what 
number? 1000 is the third power of what number? 

5. What is the cube of 42 Of 5? Of 3? Of2? Of 107 


MULTIPLICATION ~— 3l 


WRITTEN EXERCISES 
Indicate each of the following by the second power of a 
number : 
. The number of days in seven weeks. 
. The number of things in 12 dozen. 
. The number of square feet in a square yard. 


PO oO 


. The number of square inches in a square foot. 
5. The number of tens in one hundred. 


Solve: 
1. A certain building has a floor space 90 ft. wide and 115 
ft. long. How many square feet in this space? 
2. A building has a cellar 9 ft. deep as shown in the picture. 
How many cubic feet 
does the cellar contain? 


DS 
as 


3. It wasnecessary to 
drill and blast. 5 drills 
were used, each costing 
$5 per day to operate. 











It took 70 days to do the 
drilling. \What did this 
part of the work cost? < qAO ES ae 


4. A steam boiler was used to. supply steam for the drill 
and for the derrick. Estimating the cost of labor in this ser- 
vice to be $12 per day, what did it cost for 70 days? 

5. The boiler required 2 tons of coke a day, costing $2.50 
per ton. What did the coke cost for 70 days? 

6. 15 men were employed at $1.75 per day for each man. 
What did the labor cost for the 70 days? 

7. 10 wagons each drawing 6 loads of. stone daily were used 
for 70 days. How many loads did they take away in all? 

g. A team and driver cost the contractor $6 a day. How 
much did the services of 10 teams for 70 days cost? 
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DIVISION 


30. The ease with which we can divide numbers depends 
upon our knowledge of multiplication. 


Thus, to divide 48 by 6 we must know how many 6’s in 48. 

ORAL EXERCISES 

Divide rapidly: , 
Thus, 6 divided by 3 is 2; say merely “2.” 

3) 6°90, 15, ho arn IS oe 0 cee 

4)12; °° 85° 20 2A So. ee eee og eet 

25 )10, 12659 4 3521020 ae 15 30 50, 45 


) ? ? > 


«.6)24, 36) 12, 048 esta Ou 04a ree 





pe yo 








WRITTEN EXERCISES 


1—3. Make tables, similar to the above, for 7. For 8. For 9. 
7 2tens+3 units 20+3 # £4()? 
* 3)6 tens +9 units 3)60+9 3)69 


Copy, and divide: 

5. 3)129 = 8. 8/648 «1. 8/728 = 14. 11)110 «27. «7427 
6. 4)168 9. 9/549 12..6)486 15. 7)567 18. - 5)250 
7. 5)205 10. 6)426 13. 4)808 16. 9)909 19. 10)200 


31. The process of finding how many times one number is 


contained in another, or of separating a number into equal parts, 
is called division. 


32. The number divided is called the dividend. 


The number by which the dividend is divided is called the 
divisor. 


The result of division is called the quotient. 


} DIVISION 33 
33. Exampta: Divide 912 by 12. 


12 is not contained in 9, but is con- 

76 Quotient ° tained in 91. There are 7 twelves 

Ags ae, in 91, and 7 remains undivided. 
Divisor 12)912 Dividend Then, 7 tens and the 2 units make 


72. 12 is contained 6 times in 72. 
Test: 12X76 = 912. 


34. One number is not always contained an exact number 
of times in another. 


The number left undivided, because it is smaller than the 
divisor, is called the remainder. 


Thus, 7 is contained 6 times in 45, with 3 over. 3 is the remainder. 


It is customary to indicate the division of the remainder by 


the use of a fraction. 63 
Thus, the division of 45 by 7 is expressed by Es 


WRITTEN EXERCISES 


Divide, and indicate by a fraction the division of what- 
ever rematnder there may be: 


et. 5195 ~~ —8. 5)206: 3 1B. 38)712. 1 7.-9)828 9. 4)1288 
2.7504 4, 8)128 6. 6)384 8. 6)820 10. 9)4572 


Solve: 

11. Find , of $450. Also 4 of $504. 

12. Find 4 of 516 ft. Also 7; of 900 mi. 

13. Find #, of 144 sq. in. Also #5 of 1,728 cu. in. 

14. A man earning $9 per week received $108. How many 
weeks had he worked? 

15. A stack of 2,250 books has 15 shelves each holding the 
same number of books. How many books on a shelf? 

16. 1,730 plants were set 24 in each row. How many rows 
were there? How many plants were left over? 


34 PROCESSES WITH INTEGERS 
35. The sign + is read “ divided by.” 


36. The dividend is the product of the divisor and the 
quotient. Consequently, the work of division may be tested 
by seeing if the divisor X the quotient equals the dividend. 

Thus, 128 + 4 = 32 is correct, because 4 X 32 = 128. 


37%. What is the quotient of 50 ft. divided by 10 ft.? 
Dividend Divisor Quotient 
50 ft. +> 10 ft. = 5 


38. Ij the dividend and divisor are concrete numbers, the 
quotient is an abstract number. 


39. If both the dividend and the divisor are concrete, they 
must be luke numbers. 


40. What is the quotient of 45 oz. divided by 5? 


Dividend Divisor Quotient: 
45 oz. +5 = 9 oz. 


41. Ij the dividend is a concrete number and the divisor an 
abstract number, the quotient is a concrete number like the dividend. 


WRITTEN EXERCISES 


1. How many gallons in 27 quarts? 
Solution: One gal. = 4 qt. 
4 qt.) 27 qt. 
6 times with 3 qt. over. 
6 gal. and 3 qt. = 62 gal. 


2. How many yards in 38 ft.? 

How many bushels in 42 pk.? 

» How many gallons in a barrel containing 125 qt.? 
5. How many weeks in 365 da.? 

6. How many feet in 256 in.? 

7. How many pounds in 320 oz.? 


» 9 
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Division by 10 and by 100 


42. Pee ceoee 
1. Divide 240 by 10. 


2. Divide 240 by 20. How does the result differ from the © 
answer to Exercise 1 above? 


43. Since multiplying an integer by 10 adds a zero at the 
right, 

An integer ending in zero is divided by 10 by removing that 
zero. 

An integer ending in 0 may be divided by 20 by remov- 
ing the zero and dividing by 2. 


ORAL EXEPRCISES 


1. Divide the following numbers by 10: 20; 700; 60; 50; 
150; 290. 

2. Divide the following numbers by 20: 40; 140; 80; 280; 
400; 1200. 

3. How may an integer ending in 0 be divided by 30? 70? 

4. An orchard contained 600 trees in 30 equal rows. How 
many trees in a row? 7 

5. A farmer carted to market 480 bu. i potatoes in loads 
of 30 bu. each. How many loads did he draw? 


44. An integer ending in two zeros may be divided by 100 by 
removing two zeros from the right. 

1. Divide 1800 by 100, then divide the result by 2. 

2. Divide 1800 by 200. The results are the same. 

An integer ending in two zeros is divided by 200 by re- 
’ moving the two zeros and dividing by 2: 

Similarly, an integer ending in two zeros is divided by 300 
by removing the two zeros and dividing by 3 
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ORAL EXERCISES 


1. Divide by 100: 300; 500; 1,200; 3,000; 9,900. 

2. Divide by 200: 400; 10,000; 800; 900; 1,500. 

3. How may an integer ending in two zeros be divided by 
300? By 500? By 600? By 800? By 900? 

4, A regiment of 1000 soldiers was drawn up in ranks of 
200 each. How many ranks were there? 


_ 5. 4,900 bu. of grain were shipped in carloads of 700 bu. . 
each. How many cars were used? = 


45. Prepararory. 

1. If the units’ digit of an integer is subtracted from it, the 
result ends in zero and is divisible by 10. 

Thus, 127 — 7 = 120, a number divisible by 10. 

2. If the number formed by the units’ and tens’ digits of an 
integer is subtracted from it, the result ends in two zeros and is 
divisible by 100. 


Thus, 1438 — 38 = 1400, a number divisible by 100. 


46. To divide any integer by 10 cut off the units’ digit, and 
consider it the remainder. 
Examp.e: Divide 389 by 10. 
38 | ay 
10) 38| 9 
38, the part at the left, is the quotient; and 9, the part at the | 
right, is the remainder. 


4%. To divide any integer by 100 cut off the units’ and tens’ 
digits, and consider them the remainder. 
EXAMPLE: Divide 5,348 by 100. 
| 58 | tify = 5842 
100 ) 53 | 48 
53, the part at the left, is the quotient; and 48, the part at the 
right, is the remainder, 


DIVISION . 37 


WRITTEN EXERCISES 
1. Divide by 10: 46; 129; 385; 621; 1,286; 1,955. 
2. Divide by 100: 2,936; 945; 186; 625; 1,006; 4,609. 
3. A man paid $658 in 10 equal payments. How many 
dollars in each payment? 


Long Division 


48. Division by numbers larger than 12 is usually performed . 
by a process called long division. 


Exampte: Divide 40,397 by 197. 


5 197 is not contained in 40, but is contained twice 

200 in 403. Then 197 is contained 200 times in 

197)40397 40,300. Subtracting 200 X 197 or 39,400 from 
39400 the dividend, there remains 997. 

e 997 We find how many times 197 is contained in 997 

985 by noticing how many times 99 contains 19. 

12 197 is contained 5 times in 997. Subtracting 985 


from 997, there remains 12. The division ends here because the re- 
mainder 12 is less than the divisor 197. 
in actual work a shorter form is used. Thus, 197 


205 is contained twice in 403, hence the first figure: 
197)40397 of the quotient is 2. Subtract 2 x 197 from 403. 
394 - The remainder is 9. Bring down the next fig- 

~ 997 ure of the dividend, making 99. 197 is not 
Qari ur contained in 99, hence the next figure of the 

m0} quotient is 0. Bring down the last figure of 


the dividend, making 997. 197 is contained 5 
times in 997, hence the next figure of the quotient is 5. Subtract 
5 X 197 from 997, and the remainder is 12. 

Test: 205 X 197 + 12 = 40,397. . 
- The first figure obtained in the quotient. should be placed over 
the last figure of the part of the dividend used to find it. Thus, in 
the example above, 2, in the quotient, is placed over 3 in the dividend. 
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WRITTEN EXERCISES 
Divide and test : 
A rapid worker can solve five of these problems correctly in five 
minutes. 


1, 2,090 + 55. 6. 2,672+66. 114. 306,954 + 137. 
2. 1,625 + 25. 7. 23,100+ 77. 12. 816,124 + 365. 
S202 808 = 10. 8. 10,935 +63. 13. 693,777 + 707. 
4, 57,602 + 92. 9. 66,888 +223. 14. 459,678 + 208. 


5. 10,556 + 28. 10. 33,534 + 46. 15. 539,024 + 532, 


Solve: 

16. A lot of Oriental rugs at $65 each cost a dealer $8,320. 
How many did he buy? 

17. A farm cost $14,400 at $75 per acre. How many acres 
did the farm contain? 

18. $300,625 of prize money was divided equally among 125 
sailors. How many dollars did each receive? 

19. Rhode Island has a population of 430,000 and an area 
of 1,250 sq. mi. How many inhabitants has the State per acre? 

20. The District of Columbia has an area of 70 sq. mi. and a 
population of 278,740. How many inhabitants is this per 
square mile? 

21. The total number of station agents employed by the 
railroads of the United States in a recent year was 32,283; the 
number per 100 mi. of road was 17. How many miles of 
railroad in the United States? 

22. Some places on the earth are carried by its rotation 
through 25,000 mi. in 24 hr. How many miles is this per 
hour? Per minute? . ; 

23. Coal is weighed at the mines by the gross ton, 2,240 lb. 
How many gross tons in 311,360 lb.? : 

24. An automobile traveled 1,980 mi. in 18 da. What was 
the rate in miles per day? 


DIVISION 39 


Division of Dollars and Cents 


49. ExampiE: Divide $196.42 into 14 equal parts. 


$14.03 Toethe eels “oat : 
quotient is placed over the dividend as im 
14)$196. 42 this solution and as explained in Sec. 48, we shall 
14 have found the dollars of the quotient when 
56 we have divided the dollars of the dividend; 
56 hence the decimal point of the quotient will’ 
Kaw D) come directly over the decimal point of the 
42 . dividend. 
WRITTEN EXERCISES 
Divide : 
1. $225.60 + 15. 4. $330.34 + 46. 7. $169.65 + 13. 
2. $156.25 + 25. 5. $105.56 + 28. 8. $20.90 + 55. 
3. $168.08 + 48. 6. $216.32 + 16. 9. $643.06 + 79. 
Solve: 


10. 21 wagons, including transportation, cost a dealer $632.31.. 
What did they cost him per wagon? 

11. A stock dealer bought 31 Mexican horses, which cost him 
delivered $837.31. How much was this per horse? 

12. A house cost its builder $4,650; its floor area was 1,500: 
sq. ft. How much did it cost per square foot of floor space? 

13. A broker sold 105 bales of cotton for $5,853.75. How 
many dollars did he receive per bale? 

14. A real estate agent sold 43 lots for $5,439.50. How 
much was this per lot? 

15. If.a man’s salary is $2,250 a year, how much does he earn. 
per week? 
46. A fund of $25,180.75 was eae to the relief of 18,000 
persons. How much was this per person? 
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CASH ACCOUNTS 


5O. It is desirable to keep an account of money received 
and paid out. Such a record is called a cash account. 





Dr. stands for debtor, and Cr. for creditor. Cash may be thought 
of.as a person holding the cash, hence as a debtor to the person keeping 
the account for all money received and as creditor for all money paid 


out. 


51. Finding how much must be added to one side of an 
account to make the footings of the two sides equal is called 
balancing the account. 


The double lines under the columns. show that the account has 
‘been balanced to date, and that the amount on hand, if such there 
be, is the same as the balance on the credit side. 


1. On which side of the account are entered the amounts 
of money, or cash, received? On which side are entered the 
amounts of money, or cash, paid out? 


CASH ACCOUNTS 41 


2. In the account on page 40, on what items was money re- 
ceived from January 1 to April 1? 

3. What is the total of the debit side? Of the credit side? 

4. How much should be entered opposite the word balance 
to make the footing of the credit side also $152? 


WRITTEN EXERCISES 


Find the balance in each of these accounts: 

1. Mr. Minor had on hand, March 1, $5. Earned to March 
20, $25. March 31, sold a watch for $15. March 10, purchased 
a pair of shoes for $4. March 30, paid for board, $10. 

2. Received, May 1, $25.25. Received, May 2, $50. 
Bought, May 5, a suit of clothes for $14.50. Paid board, 
May 20, $9. Incidentals to May 30, $5.75. Received May 31, — 
a month’s wages, $62. 

3. Balance on hand, July 1, $335. Received from rents, 
July 3, $75. Paid for board, July 15, $35. Paid for laundry, 
July 18, $3.35. Paid for incidentals, July 20, $28.87. 

4, On hand, May 1, $25. Received for wages, May 15, $5. 
Paid for board, May 16, $7.50. Paid note, May 20, $25. 
Received for wages, May 31, $40. 

5. On hand, July 1, $365. Paid for labor, July 3, $12.45. 
Paid for groceries, July 5, $18.35. Received interest, July 8, 
$175. Paid for dry-goods, July 15, $67.75. Paid taxes, July 
23, $95.75. ; 

6. On hand, Apr. 1, $25. Paid rent, Apr. 2, $15.50. Paid 
labor, Apr. 15, $17.75. Paid for merchandise, Apr. 25, $500.66. 
Received by sale of merchandise to Apr. 28, $600.25. 

7. Balance on hand, Jan. 1, $500. Received from rents, 
March 1, $50; July 1, $75; Dec. 1, $125. . Received from interest, 
Nov. 1, $205. Paid grocery bills, Apr. 1, $45.75; July 1, $60; 
Dec. 5, $75. Paid dry-goods bill, Sept. 1, $100.75. Paid for 


‘incidentals to Dec. 31, $125.35. 
4 


’ 
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MONEY-ORDERS 


52. Money may be paid by means of postal money-orders, 
which are obtainable at post-offices, or by means of express 
. money-orders obtainable at the offices of the express companies. 


\ 











d= 1259064 


E Z 
e Li Foret Zs Cy 
HEN COUNTERSIQNED By/Its authorized Agent, thie Company will transmit and pay the HICHEST PRINTED MARGINAL 


AMOUNT FOR DOLLARS (NOT EXOEEDING FIFTY DOLLARS) and written figures for CENTS, as per conditions hereon. 


Toihe Ordercf as Ee 


torr 43 W. 125th ST. 
pi YORK CITY. 


iF > . 
Countensi = 
aul or iS 
LOLA. z 
Any erasure, alteration, defacement or mutilation ofthis Order renders it VOID, 


The fees for postal money-orders, payable in the United 
States (including Hawaii, Porto Rico and the Philippines), in 
Canada, and in Cuba, are: 









For orders for sums not exceeding $2.50, 3¢ 
“  .“ over $2.50 and not 5.00, o¢ 
« bb 66 5:00. “ ee 10.00, 8¢ 
bb ae ( 10.00 “ 6c 6c 20.00, 10¢ 
be tc be 20.00 “« “ “ 30.00, 12¢ 
bb ob bh 30.00 “ LG Gu 40. 00, 15¢ 
“c 66 6“ 40.00 “ ss ce 50.00, 18¢ 
ec « 4 50.00) 663 se 60.00, 20¢ 
we “ < - 60.00). % “ 75.00, 25¢ 
ee... SOO EaG 200.00, 30¢ 


‘WRITTEN EXERCISES 


_ 1, Carl sent for a camera which cost $15; a tennis-racket, 
$3.75; and a rifle, $25. What was the fee for the money-order 
sent in payment? What was the total cost? 
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2. What is the fee for a money-order for $1.75? For $2.50? 
For $2.55? For $4.20? For $6? For $18? 

3. A lady ordered a rug for $25; 20 yd. of carpet at $1.32 
a yard; and a couch cover for $8.75. What did she pay for all? 
What was the total cost of the money-order? 

4. A musician ordered a mandolin for $8; a guitar for $7.50; 
a violin for $55.75; and a banjo for $12. What was the total 
cost of the Richer arden’ 

5. Mr. Mason bought of Ward and Company 1 box of soap 
at $4; 1 bbl. of flour, $3.50; and 50 lb. of dried meat at 9 cts. 
a pound. What was the cost of a money-order to pay i for these 
goods? 

6. Mrs. Martin bought of Thomas Smith 3 yd. of lace at 
$.65 a yard; 1 doz. handkerchiefs for $4.75; 4 yd. of silk at $1.15 
a yard; and a table-cloth for $8. What was the cost of the 
money-order to pay for these goods? 

7. Mr. Carr bought of Milton Woodward & Co. a harness: 
for $25; a saddle for $21.85; a horse-blanket for $3.75; and a set. 
of sleigh-bells for $2.75. What did he pay for all? What was: 
the total cost of the money-order? 


State the cost of a money-order with which to pay each 
of the following bills: 

8. Bought 25 suits of clothing at $9.50 each and 15 over- 
coats at $16.25 each. 

9. Bought 7 copies of Eliot’s “Silas Marner” at 35 cts. & 
copy, 12 copies of Milton’s “ Paradise Lost,” at $1.25 a copy, and 
15 Coleridge’s “ Ancient Mariner” at 40 cts. a copy. 

10. Bought 40 Ib. of nails at 3 cts. a pound, 25 yd. of wire 
netting at 95 cts. a yard, and 3 axes at $1.50 each. 

11. Bought 3 sleds for $2.50 each, and 5 pairs of skates at. 
$1.75 each. 4 

12. Bought 25 copies of A ppleton’s Magazine at 15 cts. a copy 
and 38 copies of the Saturday Evening Post at 5 cts. a copy. 
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= 


KEEPING STORE 


53. Prepare and mark paper forms similar to these: 








MONEY 
2 
DOLLARS 
ff 
{ 
\ 5 10 
DOLLARS DOLLARS 


ARTICLES FOR SALE 


HAT 
752 


CANDY 
35¢ 


SKATES 
$1.25 


READER 
30 ¢ 


1 TON COAL 
$ 6.75 


1SK. FLOUR 
$1.20 


1 BU.POTATOES 1 LB. SUGAR 


5£ 


1 LOAF BREAD 
5¢ 


1 CAKE 
40¢ 


1 DOZ.ORANGES 
30 ¢ 


WAFERS 
10 ¢ 


qi | 
adept 
Oo) 
x] O 0 ° 
my 
else 


‘As many sets may be made as are needed for the work; other 
tickets representing articles for sale may be made. 


1. Some pupils may act as salesmen and others as customers. 
Let each customer take at least 3 articles and pay for them in 
money, offering the correct amount. 
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2. Let each customer take 3 articles and pay with the 
- smallest single piece of money whose value exceeds his purchase. 
Require the salesman to make the correct change. 


ORAL EXERCISES 


1. Carl, acting as buyer, purchased the three articles in the 
first column on page 44; that is, those shown by tickets a, e, % 
How much did they cost? 

2. Susie purchased those in the second column ; that is, b, f, j- 
How much did she pay for them? 

3. Myron purchased d,h, 1. How much did they cost? 


Find the cost of: 


45-0, bie, d. Ts. CHP Gale 10. i, 7, k, Ul. 
‘Be G0; Cif: SCOP ot tie O1; 9, hy k, be 
6. c,d, 9g, h. 9. b, ¢, f, g- 12. 7,9, 7, he 


WRITTEN EXERCISES 


1. Write the names of the articles and prices indicated im 
Exercises 4 and 5 above. Find their total cost. 


Find the total cost after writing the names and prices 
of the articles indicated in the exercises above : 


2. 4 and 6. 7. 5-and 6. 12. 7and & 
3. 8 and 9. Pe seiando 43 43. 10 and 11. 
4. 10 and 12. 9. 11 and 12. #4. 4, 7, and 10. 
5. 5, 8, and 11. 10. 6, 9, and 12. 15. 4,5, and 6. 
6. 7, 8, and 9. 11. 10, 11, and 12. 16. 6, 8, and 10. 


17. Write a bill with your own name as purchaser, and 
another pupil’s name as dealer, for the items indicated im 
Oral Exercise 11. (See page 10 for a correct form of bill.) 

18. Similarly, write a bill for the items indicated in Writ- 
ten Exercise 4. Also 5. Also ll. Also 16. 
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POSTAGE PROBLEMS. 


54. Domestic Postage: The following are the rates to all 
parts of the United States, including Hawaii, Porto Rico, and 
the Philippine Islands. The same rates apply to England, 
Canada, Mexico, and Cuba. 

Frrest-Ciass Marrer: Letters or sealed matter 2 cents an ounce 
or fraction thereof. Postal cards 1 cent each; with paid reply card, . 
2 cents each. 

Srconp-CLass Marrer: Newspapers and other periodical publica- 
tions, when sent by publishers or news-agents, 1 cent per pound or 
fraction thereof; when sent by others, 1 cent for each four ounces or 
fractional part thereof. 

1, What is the postage on a letter weighing 3 oz.? 24 02.? 
4402.2? 1302.2? 1202.2 302.? 64 02.? 

2. A publisher sends 15,000 copies of his paper by mail. 
Each paper with its wrapper weighs 44 oz. He pays for the 
total weight at 1 ct. per lb. What is his postage bill? 

3. One of the subscribers remails his copy to a friend. 
How much postage must he pay? 

4. Anna found that one of the monthly magazines weighed 
13} oz. If 125,000 copies of it were sent by mail, what was 
the postage bill of the publisher for that month? 

5. What is the greatest weight a newspaper can have that 
requires 3 cts. postage when remailed? 

6. How many ounces or less does a letter weigh on which 
the postage is 6 cts.? 

7. A manuscript weighs 1 lb. 14 0z. What is the postage 
on it at letter rate? _ . 

8. What is the cost of a gross of postal cards with paid 
reply cards? What is the cost of 500? 

9. What is the postage on 10,000 copies of a 4-oz. news- 
paper when sent by the publisher? 
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Divisibility 

55. Preparavory. 

1. Name the multiples of 2 from 2 to 30. If each of these 
multiples is divided by 2, what is the remainder? 

These numbers are said to be divisible by 2. 

2. Name the multiples of 3 from 3 to 30. If each of these 
multiples is divided by 3, what is the remainder? 

These numbers are said to be divisible by 3. 


56. An integer which can be divided by ancther integer 
without a remainder is said to be divisible by the other integer. 


5'7. Integers divisible by 2 are called even numbers, and 
all other integers are called odd numbers. 


58. Easy Tests OF DIVISIBILITY: 

1. An integer is divisible by 2 if the units’ figure is even. 

2. An integer is divisible by 4 if the 2 figures at the right 
represent a number divisible by 4. 

Thus, 1,524 is divisible by 4, because 24 is divisible by 4. 

3. An integer is divisible by 3 if the sum of its digits is di- 
visible by 3. 

Thus, 24,120 is divisible by 3, because 2 +4+1+2+0=9is 
divisible by 3. 

4, An integer is divisible by 5 if the units’ figure is 0 or 5. 

&. An integer is divisible by 8 if the last three figures at the 
right represent a number divisible by 8. 

Thus, 56,816 is divisible by 8, because 816 is divisible by 8. 

6. An integer is divisible by 9 if the sum of its digits is 
divisible by 9. 

Thus, 24,129 is divisible by 9, because 2+4+1+2+9-18 
is divisible by 9. 
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Factors and Divisors 


59. An integer divisible only by itself and one is called a 
prime number. Numbers not prime are composite numbers. 
Thus, 2, 3, 5, 7, are prime numbers; 4, 6, 8, 14, are composite. 


60. The numbers that, multiplied together, form a product’ 
are called the factors of the product. Every factor of a num- 
ber is a divisor of it. 

Thus, in 2 X 5 X 4 = 40, 2, 5, and 4 are factors and divisors of 40. 


61. Factors, or divisors, that are prime numbers are called 
prime factors or prime divisors. 


62. Finding the prime factors or divisors of a number is 
called factoring the number. 
Exampte: Find the prime factors of 4,158. 
The last digit, 8, is even; hence one divisor is 2. 
, The quotient 2,079 is divisible by 3, since 2+0+7+49-= 18, 
which is divisible by 3. 
The next quotient 693 is divisible by 3 for the same 


2)4158 reason; so also is the next. 

3)2079 The next quotient, 77, is evidently a multiple of 7; there- 

3) 693 fore the prime factors of 4,158 are 2, 3, 3, 3, 7, and 
aot Ls 

3) 231 Test:2 X¥3 X 3X SX x 41 = 4,158. 

ye Td 


After dividing by 2, the quotient is divisible by 9 because 
a 2+0+7+9 = 18, is divisible by 9. The work 
might be shortened by dividing by 9 instead of by 

3 and writing 3 x 3 for the divisor 9 in the result. 


| 


WRITTEN EXERCISES 
Find the prime factors of : 
1.2210; 4, 5,390. 7. 1,485. 10. 2,178. 13. 1,182. 
2. 2,240. 5. 288. 8, 3,645. 14. 1,000. 14. 6,160, 
3. 2,427. 6. 1,625. 9. 625. 12. 2,121. 45, 6,250, 
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Common Divisors 
6S. PREPARATORY. 


1. Find the numbers in the table that are divisible by 2. 
Read those divisible by 3 


PAGA tO AOA 
-@» AOA» O>A 
OA -®= A@A+G 


2. By what form are all the numbers divisible by 2 en- 
closed? 

3. By what form are all the numbers divisible by 3 en- 
closed? 

4. How are all the numbers divisible by both 2 and 3 en- 
closed? 


64. Two numbers that are divisible by the same number 
are said to have a common divisor. 


ORAL EXERCISES 


1. Name a common divisor of all the numbers in the table. 
Of the numbers enclosed ‘by a triangle. By a circle. 

2, Name a common divisor of the numbers enclosed by 
both a triangle and a circle. 


WRITTEN EXERCISES 


1. Write on the board in ten rows the numbers from 1 to 
100. Cross in white all the even numbers; in red all the num- 
bers divisible by 3; in yellow all the numbers divisible by 5. 

2. What kind of numbers are those not crossed? Are 
there any odd numbers crossed? 
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3. What digits occupy units’ place in all numbers divisible 
by 5? 

4, With what colors are the numbers divisible by 2 and 
by 3 crossed? Read these numbers. Read the multiples of 
6 from the table. . 

5. Read the numbers not divisible by 2, by 3, and by 5. 

6. What common divisor have all even numbers? All 
multiples of 32? Of 5? Of 12? 


find a common divisor of each pair of numbers: 
PALS, 27. 9. 24, 36. 11. 16, 40. 13. 15, 35. 
8. 45, 30. 10. 22, 55. 12. 21,°56: 14. 39, 26. 
15. Name the fractions of the following list in which the 


numerator and the denominator have a common divisor: 


2 3 A 5 3 6 rid gt vd. 26 De7, 2 
4 5 6 St a8) 8 THON 4160.0" OO? £255: 10° 


. 65. The largest number that will divide each of two or 
more numbers is called their greatest common divisor. This 
name is abbreviated by using g.c. d. 


66. To find the greatest common divisor of several numbers, 
first separate the numbers into their prime jactors; then multiply 
together all the common factors, taking any repeated jactor as many 
times as it is found in the number where tt occurs least often. 

Exampty: Find the greatest. common divisor of 36 and 56. 

Solution: Since, 36=3x3x2 x2, 
and 56=7X2x2x2, 
the greatest common divisor of 36 and 56 is 2x 2 or 4, 


WRITTEN EXERCISES . 
Find the greatest common divisor of each set: 
1. 18, 45, 1089. 4. 1024, 1728. 7. 625, 1800. 


2. 88, 121, 2244, 5. 3645, 5390. 8. 2121, 1484, 
3. 48, 210, 288, 6. 2412, 6600. | 9 144, 1728, 
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Find the greatest common divisor of the numerator and 
denominator of each fraction: 





210 121 
10. 333: 12. yyaT- 14. 335. 16. 492%. 
1484 1024 11 
Multiples 


6%. The result of multiplying a number by an integer is a 
multiple of the number. 


Thus, in 3 X 7 = 21 the result, 21, is a multiple of 3. 
4 


68. PREPARATORY. 


1. Write the multiples of 3 from 3 to 39. Of 4 from 4 to 40. 
2. What numbers are found in both sets? 


69. Aninteger that is a multiple of other integers is called 
a common multiple of those integers. 


Thus, 21 is a common multiple of 3 and 7. 


ORAL EXERCISES 


1. What are the common multiples of 3 and 4 as far as 48? 
Which is the smallest of these multiples? 

2. What are the common multiples of 4 and 5 as far as 60? 
Which is the smallest of these multiples? 

3. Some boys formed a military company and found that 
they could march 3, 4, or 5 abreast in full ranks. What num- 
ber is a multiple of 3, 4, and 5? What is the least number 
that is a multiple of 3, 4, and 5? What is the least number of 
boys that could have been in the company? 


7Q. The smallest common multiple of two or more numbers 
is called their least common multiple. This name is abbrevi- 
ated by using 1. c. m 
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ORAL EXERCISES 


1. What is the least common multiple of 4 and 6? Of 5 
and 6? Of 3 and 5? Name common multiples for each set. 


Find by inspection the least common multiple of : 
2. 6, 9. AeA aoe 6. 3, 4, 6. 8. 4, 8, 10. 
3. 4, 6. 5.83; 10: 75 3,5,010; 9. 5, 6, 15. 


1. To find the least common multiple, factor the given num- 
bers and multiply together all the different prime factors. I i 
any jactor occurs more than once in anyone of the numbers, take 
tt as many times as it is found in the number where it occurs 
most often. 


72. Exampre: Find the least common multiple of 12,2139. 


The prime factors are 2, 3, 7, and 13. 

24 =2K2%K2%3. The factor 2 is repeated in two of 

the numbers. It occurs most often 

28 =2x2X 7, in the first, namely, 3 times; hence 

39 = 3 X 13. it must occur 3 times in the least 
common multiple. 


Therefore, the 1. ec. m. equals 2X 2X 2X3X7X 18 = 2184. 


WRITTEN EXERCISES 


Find, by factoring, the least common multiple of : 


1. 36, 42. 4, 18, 28. Lith Who ROT 
2. 27, 24. 5. 14, 28. 8. 25, 60, 10. 
Bia, 22. 6, 22/32. 9. 32, 48, 72. 


10. A florist when decorating a hall found that he had just 
enough roses to"enable him to put either 12, 15, or 18 roses into 
each vase and have noroses left. How many roses did he have? 

11. Harry could spend all of his money by buying tops at 


10 cts. each or at 15 cts. each, or at 25 cts. each. How much 
money did he have? 
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WRITTEN EXERCISES 


Find the l. c. m. of the denominators in each set: 


1 7h § Wi are des 1 Av eS 9 8 1 
Lkgopipis: 3 tea7 99 5+ 753645: f+ BE TB IO: 

4 yi 11 5 m7 et i 2 8 1 1 
240. 4220544 6 dogs ds 8 td rit: 


Cancellation 
93. PREPARATORY. 


1. How many times are 2 apples contained in 4 apples ? 
2. How many times are 2 threes contained in 4 threes? 
3. How many times are 2 X 3 contained in 4 x 3? 


4. How many times is 2 X any number contained in 4 X 
any number? 

Since dividing 4 x 3 by 2X3 is the same as dividing 4 by 2, we 
may cancel, or cross, the 3 in the dividend and in the divisor without 
changing the quotient. When written in fractional form the work 
appears thus: 


"74. The same factors can be canceled from the divisor and 
the dividend without changing the quotient. 





1 1 ] 
Coe LE 1 ia? 
SS x TX 18S bx Is) 65 
1 1 i 


WRITTEN EXERCISES 


Write in the above form and divide by cancellation : 
12 x 28 X 77 divided by 8 X 24 X 154. 

2, 25x 18 X 11 divided by5 X H x 3. 
e863 < 121 divided by 1a x 77x 11. 

4. 900 X 360 x 55 divided by 12 X 5 X 2 X 11. 


es 
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REVIEW 


ORAL EXERCISES 


1. What are the names of the first four orders in a whole 
number? 

2. What is the name of the seventh order in a whole num-’ 
ber? What is the name of the third period? 


_ 8. It costs 25 cts. to telephone from a certain city to an- 
other, 3 minutes being allowed for conversation; 10 cts. is 
charged for each additional minute. What does it cost to 
telephone for 5 minutes between those cities? | 


4. The cost of a telegram of 10 words (or less) between 
Syracuse and Rochester is 25 cts., and 2 cts. for each word 
above 10. (This rate is expressed thus: 25-2.) State the cost 
to send between these places the following message: 

Can not come this week; business prevents; arrive New York City 
Tuesday; will write. 


5. What would it cost to send a 12-word message from 
Chicago to New York City at 40-3? A 14-word message? 


6. State the cost of sending, at the rate given, a 15-word 
day message from Chicago to each of the following cities: 


RATE. RATE. 
PLACE. PLACE.. 


Day. | Night. Day. | Night. — 


San Francisco. ..} 75-5 | 75-5 || New Orleans 50-3 | 30-2 
Detroit 25-2 | 25-1 || Galveston, Texas..| 60-4 | 40-3 


40-3 | 30-2 || Kansas City, Mo..| 80-2 | 25-1 





Norr.—Address and signature are free. 
7. What would be the cost of sending a 15-word night mes- 
sage to each? 
8. What is the cost of a 25-word day message to each? 


REVIEW : 55 


i : WRITTEN EXERCISES 
Write: 

1. Three million, two hundred seventy thousand, sixty- 
five. 

2. Twenty-five million, ninety thousand, one hundred 
twenty. 

3. Eighty-seven million, eighty-seven thousand, forty- 
nine, 

4. Twenty million, forty thousand, one hundred forty. 

5. In Roman notation: 19; 26; 35; 39; 43; 56; 49; 100; 
97; 63; 45; 90;- 75. 

6. The squares of 0, 1, 2, 3,4, 5, 6,7, 8,9. In what different 
figures do these squares end? Then, in what figures may the 
squares of integers end? 


Solve: 
7. What is the g. c. d. of 156 and 1728? Of 144 and 256? 
8. What is the l.c. m. of 121,77, 14? Of 14, 196, and 1794? 
18 x 49 x 121 
12% 90 X77 X54 
24 X 38 & 95 
6X 15 x 361° 

11. A merchant gained $1,325.75 the first year, $2,195.50 
the second year, and lost $989.85 the third year. How many 
dollars did he gain in the three years? 

12. A ranchman paid $565 for sheep, $1,250 for cattle, and 
$863 for horses. How much had he left out of $3,000? 

13. A landowner received $25,673 from the sale of lands and 
$2,565 for rent, and expended $565 for repairs. How much 
had he left? 

14. A conductor received on one trip $9.45 in fares. Of this 
amount, & was in nickel coins and the rest in dimes. How 


many dimes did he receive? 
5 


9. Simplify by cancellation 


10. Simplify by cancellation 
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' 45. A man started in business with $2,765.25 in cash and 
a stock of goods worth $5,850.25. At the end of the first year 
he had $3,650.50 in cash and a stock of goods worth $4,985. 
Did. he gain or lose, and how much? 


16. A man bought a horse and carriage for $300.50. He 
sold the horse for $125 at a loss of $50.50. What was the cost 
of the carriage? 

17. The diagram shows the different kinds of meats as ob- 
tained by a standard method of cutting beef. The figures are 


, 





approximate. Find the total weight of beef in one animal as 
shown in the diagram. 

18. Find the value of each kind of beef, and the total 
value of one animal. 

19. Which kind contains the greatest number of pounds? 
‘The least? Which has the greatest value per pound? The 
greatest total value? 

20. The following table gives the parts into which dressed 
mutton is cut for market, and the average price of each kind. 
Find the number of pounds in an animal and the total value. 
eo... 22.5 Ib., 10. | Rib............. 14.51b., 9¢.: 
Loins: rere» ». 17.6: Ibs, Gee (Chuck eee S. 19.8 lb., 13¢. 

21. Answer questions about mutton similar to those in 
Exercise 19. 
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FOOD AND PRODUCTS. ROSE. NORA. 


Food consumed: Pounds. Pounds. 
Clover hay 3,873.10 3,547 .50 
Corn silage and green corn 8,107 .50 8,082 .00 

2,482.00 2,482.00 

750.00 750.00 

1,692.70 1,653.50 

Wheat bran 1,256.50 1,158.00 
Ground oats 670.10 567 .60 
Gluten meal.... 516.50 573.00 
Old process linseed-meal 848 .00 785.30 


Milk produced 11,329.00 7,759.40 
Butter fat produced 564.82 298.64 - | 





22. The table shows the foods consumed by two cows, and 
the milk and butter produced by them in one year. Find the 
total number of pounds of food consumed by each animal in 
the year. 

23. Find the difference in the amounts of milk produced. 
In the amounts of butter produced. 

24. If 10 quarts of milk weighs 23 lb., how many quarts 
did each cow produce in a year? 

25. What is the total value of the milk produced by each 
cow at 5 cts. a quart? Of the butter at 16 cts. a pound? 

26. If 2 lb. of butter is lost per 100 lb. of milk by setting in 
pans instead of using a separator, how many pounds of butter 
. are lost by setting 800 lb. of milk inpans? What is the money 
loss, if butter is worth 20 cts. a pound? 

27. What would be the loss from 1 ton of milk? If this 
loss is + of the whole product, how many pounds in the whole? 

28. A good cow averages 5,000 Ib. of milk a year. How many 
pounds of butter are lost by setting the milk in pans? What 
would be the amount of loss when butter is worth 32 cts. a lb.? 

5 
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29. The coinage of gold at the United States mints in 1880 
was $62,308,279; in a recent year it was $99,272,942.50. How 
mach more was coined in the latter year than in 1880? 

30. If the wages of 10,000 men in the employ of a certain 
company are cut 10 cts. a day, how many dollars will the com- 
pany save in wages in a year of 300 working-days? 

31. The Canadian power canal at Sault de Ste. Marie fur- 
nishes 20,000 horse-power. The canal on the Michigan side 
furnishes 24 times as much. How many horse-power does the 
latter furnish? 

32. In a profit-sharing concern each employee earning $500 
a year receives a dividend equal to + of his wages. How much 
does he receive from the company in a year? 


33. There were 150,000 automobiles in use in the United 
States in a recent year. Their total value was $245,400,000. 
If the cars were of equal value what was the value of each? 


34. In this country fifty companies, whose average capital is 
$300,000, manufacture automobiles. What is the total capital 
of these companies? 


35. In a recent year 1,540 automobiles were imported from 
foreign countries, ? of which were from France. How many 
came from other countries? 


36. There are 1,200 Sunday schools in France and 38 times 
as many in Great Britain and Ireland. How many are there 
in the latter country? 


37. South America has 350 Sunday schools averaging 425 
pupils each. How many pupils in all of these schools? 

38. A large power station has four electric dynamos making 
7,000 horse-power each and six making 11,500 horse-power each. 
How many horse-power does the station furnish? 

39. A coast line company has 8 steamers running out of New 
York, having an average capacity of 965 passengers. What is 
their total capacity? 


CHAPTER II 
COMMON FRACTIONS 


95. One or more of the equal parts of a unit, or of a quantity 
thought of as a whole thing, is called a fraction. 


"76. PREPARATORY. 
1. How many feet in a yard? When the yard measure is 
divided into feet, how many spaces are marked off? 


I yd. 
a TE TEETER TN 
Re Ne nS Saleh nae o 

Le TE, ers Ltt; 


2. What part of the whole is one of these spaces? What 
parts are two of them? Three of them? 

3. When a quantity is divided into 3 equal parts, what are 
the parts called? In the fractions 4 and 3, which numbers show 
that the fractions express thirds? 


%'¢. The number that names the kind of parts expressed by 

the fraction is called the denominator of the fraction. 
* The number that tells how many parts are expressed by a 

fraction is called the numerator. 

The numerator and the denominator are called the terms 
of the fraction. 

ORAL EXERCISES 
1. In 3 what is the numerator? What is the denominator? 
2. Answer the same questions for <.. For $. For $. 


For ~;. For 2%. 
59 
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Read: 
1 84 
3. 42, 5. 43 7H. 9 TOF: 11. 334. 
i 200 
4. qtr 6 sto. 8. gis. 10. rhOT- 12. 7oTT- 


WRITTEN EXERCISES 
Write in figures: 
1. Twenty-five thirty-sixths. 
‘2. Seventeen eighty-fifths. 
3. Thirty one-hundred-firsts. 
A. Three hundred thousandths. 
5. Five five-hundredths. 
. Two hundred one three-hundred-firsts. 
‘7. Two hundred five three-thousand-five-hundred-tenths. 
8. Fifty-nine and nineteen ninety-firsts. 


Write in words: 


9. 32. 12. ay%. 15. 123, 18. 50585. 
10. ryt. 13. 744. 16. 342557. 19. -23,%%. 
11. 385%. 14, 294, 17. zy: 20. 19035%%. 


%8. A fraction with the numerator 1 is called a unit frac- 
‘tion. 

Thus, $, +, ~y, 3's, xts are unit fractions. Each expresses one 
‘part of a whole thing. 

‘The unit fraction in 335 is 345; in $ is 4; in 100 is z$>, and so on. 


%9. Fractions with the same denominator are said to be 
‘expressed in the same unit. 


80. Preparatory. 

How many fourths are there in 3 in.? #2 of an inch is what 
part of 3 in.? Point this out in the figure at the top of 
page 61. 
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ue 


eset Nemes | La 


—— OT 
3/4of 1 
3 of an inch = + of 3 inches, or 3 inches divided by 4. 


81. A fraction means the quotient obtained by dividing the 
numerator by the denominator. 

Thus, +4 means 14 divided into 7 equal parts, or 14 +7, which 
is 2. 

Similarly, 4 means 1 divided into 2 equal parts, or 1 + 2, which 
is 4. 

82. A fraction equal to, or greater than, 1 is called an 
improper fraction. A fraction less than 1 is called a proper 
fraction. 

Thus, ¥, 44, 41 are improper fractions; and 4, 4, 3's are proper 
fractions. . 


83. PREPARATORY. 

1. Perform the division of 13 + 6, indicating the division 
of the remainder. 

Thus, 12 = 2t. 

2, Perform the division of 15 + 8, indicating the division 
of the remainder. 

Thus, +2 = 14. 


84. A number that is expressed by a whole number and 
a fraction is called a mixed number. ‘ 
Thus, 23 and 1 are mixed numbers. 
ORAL EXERCISES” 


1. In a proper fraction, which is larger, the numerator oF 
the denominator? In an improper fraction? 


e 


62 


Point out the improper fractions : 


Qe 
3. 
4. 


HR pp oh olco 


Alp HR 


6. 
7. 
8. 
9. 


AL 


bal Hho co 
wa ae 9 & 
. 3 


10. 
11. 
12. 
13. 
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14. 
15. 
16. 
17. 


ay 
i 


io po} 
on ol a? o 
. ° . 


IT 


18. State the whole number or mixed number equal to each 


improper fraction in the list above. 


Express as mixed numbers : 


iS 


19. 1 


ra 9} 
bo 
pice: 


20. 


- 


21. 
‘Re 


a 


ary 
bo 


23. 


a‘ 


H 
H 


24. 
25. 
26. 
27. 
28. 
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wo cla o 
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34. 
35. 
36. 
37. 
38. 


aay 
ee aes 


Hp 
tolon 


85. A mixed number may be expressed as an improper 


fraction. 


Exampie: Express 73 as an improper fraction. 


4 98 
(area es 
28.3 31 
2742 


1 equals 4 fourths, therefore 7 equals 7 x 4 
fourths, or 28 fourths. 
fourths = 31 fourths. 


WRITTEN EXERCISES 


Express as an improper fraction : 


De: 7; 
2. 44. 8. 
3. 27%. 9. 
4, Tee 10. 
_ 5. 7%. 11. 
6. 64. 2; 


13,34. 
14. 64. 


15. 124. 


16. 24. 
17. 53. 


18. 733. 


28 fourths + 3 


19. 14. 25. 
20. 22. 26. 
Ce. a7, 
Ba ioa. Pee 
23. 162. 29. 
24.18%. 30. 


53 
94. 
193. 
3h. 
Qa. 
404. 
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COMPARISON 

86. Preparatory. 

1. Which is greater, 7 yd. or 5 yd.? 

2. Which is greater, $ or 52 S$or4? gor 4? 

3. If two unequal fractions have equal denominators, which 
fraction is the greater? 

4, Which fraction is greater, 4 or4? Why? jor4? Why? 

5. Which is less, 4 or 42 Why? 3 or 4? Why? 

6. If two unequal fractions have equal numerators, which 
- fraction is the greater? 


WRITTEN EXERCISES 


Arrange the numbers in each set according to size, placing 
the least at the top: 


8 10 7 9 T 

ae 3 ee ea 3. Ry 4. 4 5. s 

8 10 7 2 3 

EDs 2 Bs 5 8 

& 10 al 9. 5 

9 a0, 2 16 8 

8 10 7 9 11 

s 13 > 30 “ar 

8 10 8 

7 TE 7 9 8 
Solve: 


6. The areas of Denmark, Venezuela, England, and Ger- 
many are respectively 42, 4,°, $3, and 4° of that of the British 
Isles. Arrange the names of these countries in order according 
to their areas. 

7. Of all the cotton goods produced in the United States 
in 1900, about + was made in Massachusetts, 7; in South 
Carolina, +; in Pennsylvania, #, in Georgia, #; in Rhode Is- 
land, s; in Connecticut, ?y in North Carolina, and 7, in New 
Hampshire. Arrange the names of these states in order ac- 
cording to the amount of cotton goods produced. 
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8. Of all the boots and shoes made in the United States 
in 1900, <8; were made in New Hampshire, ;% in Massachu- 
setts, and ,2, in New York. Arrange the names of these states 
in order according to the quantity of boots and shoes manu- 
factured. 


REDUCTION 


87. Changing the form of a fraction without changing its 
value is called reduction. 


i 


Reduction to Higher or Lower Terms 


88. Preparatory. 

1. How many quarts in a gallon? 

2. One quart is what part of a 
gallon? 

3. Two quarts are how many 
fourths of a gallon? 





4, How many quarts in 4 of a 
gallon? } Gallon 1 Quart 
5. Is there any difference between 4 gallon and 2 2 gallon? 


6. Each triangular tile is what part of this 
whole square of tiling? Two tiles are how many 
| eighths of the square? 


7. How many tiles in 4 of the square? 
8. Compare } of the square with 2 of it. 


9. Salen, compare 4 of the square with 2 of it. Also 
with 4 of it. 





ey an 
$=2=4. 


10. If both terms of a fraction are multiplied by two, what 
is the effect on the value of the fraction? If both terms are 
divided by 2, what is the effect on the value of the fraction? 
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89. We have seen (page 61) that a fraction denotes division, 
and we know that a dividend and its divisor may be divided 
by the same number without changing the quotient. 

Likewise, both dividend and divisor may be multiplied by 
the same number without changing the quotient. Hence: 


90. Both terms of a fraction may be divided by any number 
without changing the value of the fraction. : 


12+ Gy 8 
Thus, tat ee 


91. Both terms of a fraction may be multiplied by the same 
number without changing the value of the fraction. 
2x 6 =. 12 
Thus, 2% 6 = 22. ; 
ORAL EXERCISES 


Reduce these fractions to equal fractions as indicated: 


1. 42 to fourths. 16. 4 to eighths. 

2. 38, to. thirds. 17. 3 to twelfths. 

3. 48 to fifths. ' 18. 2 to eighteenths. 

4. 3, to tenths. 19. 4 to twelfths. 

5. -; to sixths. 20. 3 to eighths. 

6. 15 to halves. 21. 3 to twentieths. 

7. 3%, to thirds. 22. 2 to twentieths. 

8. 48 to fourths. 23. 3 to fifteenths. 

9. $2 to sixths. 24. § to twelfths. 
10. 2, to tenths. 25. £ to twenty-fourths. 
11. 14 to sevenths. 26. 2 to twenty-fifths. 
12. 32 to sixths. 27. + to thirty-sixths. 
13. 41 to halves. 28._4 to forty-ninths. 
14. +, to fifths. 29. 3 to twenty-firsts. 


15. 44 to thirds. 30. § to thirty-seconds. 


66 


31. 
32. 
33. 


more plainly. 
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1 to fifths. 


14 
35 


44 to fourths. 


34. 4 to eighty-firsts. | 


35. 
36. 








2, to seventy-sevenths. 


jz to ninety-sixths. 


92. If the terms of a fraction have no common factors 
except 1, the fraction is said to be in its lowest terms. 


93. Exampre: Reduce #3 
1st Solution: 


2)42 
2)252 





_ 3)21 


2s to lowest terms. 
2d Solution: 


Le! 


7 AO IG 


or 


The form at the left is neater in appearance and shows the steps 


94. To reduce a fraction to its lowest terms, cancel from ‘he 
numerator and denominator all common factors. 


If the greatest common divisor of the terms is canceled, the 
fraction is reduced at once to its lowest terms. . 


WRITTEN EXERCISES 


Reduce to lowest terms: 


4, 


30 
1. 32. 
64 
@ 2I6 
16 
3. 356° 
54 
TOT" 
ae 
5. Tos 
26 
6. 755: 
252 
7 756° 


8. 


9. 
10. 
11. 
12. 
13. 
14. 


15. 
16. 
17. 
18. 
19. 
20. 
21, 


Blew] 
oy, cla 9] 
repo on 
oe. 


le 
2 


oleate 
oo 
a a pa 
colon 
. ° 


ne 


0° 


R20 


Re 


24. 
256 
26. 
27. 
28. 
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Reduction to a Common Denominator 


95. Exampues: 

1. The market gardeners of New Jersey owned .3; of the 
farms in that state, and the small farmers 3? of them. What 
part did they both own? 

Add 3%; and 3 


Solution: 3=281. How is this found ? 
1 


They both owned 34 


2. What part of the be Jersey farms were owned by other 
farmers? 
Subtract 34 from 1. 


Solution: 1 = 33. Why express 1 by 33? 


eA tal 
33 3 35° 


Other farmers owned 44 of the farms. 


eye 


ae 


3. One-fifth of a farm was pasture, # woodland, =8 meadow, 
and the rest was planted with crops. What part of the whole 
farm was planted with crops? 

Add 4, %, and 3%. 

Solution: 4= 35 7 
% 


10 
=42 10 
Gs ee 
Se aes 
23 
10 625 es: 
35 Ts 35 = 35° 
—22=.4% 
$i ‘Be 


42 of the whole farm was planted with crops. 

Before adding or subtracting the fractions in the above exercises, 
how were the fractions charged? 

96. When two or more fractions have the same denomi- 
nator, this denominator is called their common denominator. 
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WRITTEN EXERCISES 


Change the fractions of each exercise to equal fractions 
having the common denominator given : 





COMMON COMMON 

FRACTIONS. DENOMINATOR. FRACTIONS. DENOMINATOR. 
Ae Yo) FE: es 4. 4, 3, F- 16. 
®t F Ry 5.3 $8 18. 
_ 3. Py oy a 28. 6. 3, 7, a2 AO. 


7% From Exercises 1-6 select those exercises in which the 
' new denominator is the least number that could be so used. 


8. What is the least common multiple of the denominators 
given in each exercise? 


‘97. The least common multiple of the given denomi- 
nators is called the least common denominator of the fractions. 
The abbreviation for least common denominator is l. c. d. 


ORAL EXERCISES 


Find the least common denominator of: 


1. 4, 4. 6. 6, 3. 11. 4, 3. 16. 8, 8. 
2. z, ft. 7. 25, ¢. 12. 7, 4. 17. #, 2. 
3. 3, 75. 8. 2, 3. 13. 3, +5. 18. 3, 3%. 
4, 3, 3%. 9. 3, 45. 14. 33, 75. 19. 4, 7%. 
5. $, te 10. +, ¢ 15. 3,45 20. 7, ar- 
Change to equal fractions with: the least common denom 
anator : 
71.3,%,7 233,53. 31.3,2, 7 363,2, & 
22. 3,2, qy.- 27. 2,4, 4. 32. 3, % ve 37. 4, 45, 
23. 3 % Tz 28. 5 3 Ee 2: 33. cs % Te. 38. %, Tr oe 
24. a 4 ope 29. oH a, Te 34. 4; a Te 39. 3 _ Ts: 
25. a SS Ts 30. % e or: 35. = 21 ee 40. 3 3 is. 


t 
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ADDITION AND SUBTRACTION 


Addition 
98. PrepaRATorY. 


‘1. How many are 3 pages and 4 pages? 3 fifths and 4 
fifths? . 


2. What is the sum of 3 qt. and 8 qt.? Of 3 fifths and 
8 fifths? 


3. Add 2, and 5. Add 7%, and 74,5. Add 3 and 4 


99. To add fractions with like denominators, add their 
numerators, place the result over their common denominator, and 
simplify, if possible. 


ORAL EXERCISES 


Add: 
1. 13 ek ae mS. See 
i a nm ts vr 
6. 3 4+ 4. 8 24 3. 10.+4+442. 
7. 44 + Ye 9. 75 + xo. thd he ee 
Solve: 


12. A man spent # of his money for shoes and § for books. 
What part of his money did he spend for both? 

13. The height and width of a rectangle are 4 of a ft. and ¥ 

of aft. What is the distance around the figure? 
: 14. A man set out on a journey; he walked +, of the way, 
rode ;3, on the electric car, and 5; on the steam railway. What 
part of his journey had he then traveled? 

15. What part of a journey is traveled in an hour and a half 
by covering # of it in the first half hour and 4 in each 20 min- 
utes following? 


Oc COMMON FRACTIONS 


100. To add fractions with unlike denominators, reduce them 
to equal fractions having the least common denominator and pro- 
ceed as with fractions of luke denominators. 


Exampte: Add 8, 4, 8. 

We must first change the fractions to equal fractions 
with the least common denominator. In this case 
the least common denominator is 24. 

It is convenient in adding several fractions to arrange 
the work as here shown: 


bs 
on 


Il 


color JH colno 
ll 
me 


ied 


WRITTEN EXERCISES 


Change to equal fractions with least common denom- 


anator and add: | ‘ 
1 2+ 4S. 6. $4455 11. 2 + 55, 
2. 4444. 7 Sy 12. $+ 3%. 
3. pe + 3. 8. 7, + 14 13. § + 4. 
4. $444. 9» $+ 2 14. $ + 3%. 
5B. 3 + 35- 10.) 355 + ys. 15. 3 + 3. 
16.2 18. $ 20. 2 22. 75 ae 3 26. 335 

§ é Pegs ce $ 

ste OCG 2 ey eee 
Mee | 19.. 21. ¢ 23. 2 25. + 27. 3 

To $ te = $ é 

Solve : 


28. A man sold 4 of an acre at one time, 4 of an acre at an- 
other, and 3 at another. How many acres did he sell in all? 


29. A farmer plowed 4 of a field one day, +, of it the next, 
and 38, of it the next. What part did he plow in the 3 days? 
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30. If a farmer laid 4 of a mile of drain-tile one year, 3 of a 
mile the second year, and 4 of a mile the third year, how many 
miles did he lay in three years? 

31. A rectangle is 4 of a foot on one side and 3 of a foot on 
another. What is the sum of its four sides? 

32. Mary used 3 of a yard of string to tie a package and 
+3; of a yard to fasten on the shipping tag. What part of a 
yard did she use for both? 

33. James had solved 45 of his problems in the afternoon 
and $ of them in the evening. What part of the whole num- 
ber had he solved? 

34. A tailor used 4 of a pattern of cloth for a vest and § 
of it for a coat. What part did he use for the coat and vest? 

35. A man planted 3, of his farm with corn, 3, of it with 
potatoes, and 3, with cabbage. What part of his farm did 
he plant? 

36. A broker invested 2 of his money in stocks, 4 in bonds, 
and 3% in mortgages. What part of his money did he invest 
in all? 


Subtraction 
101. Preparatory. 


1. How many are 12 books less 4 books? 
2. How many are 12 sevenths less 4 sevenths? 
3. How many are 12 hundredths less 4 hundredths? 


102. To subtract fractions with like denominators, subtract 
their numerators, place the result over the common denominator, 
and simolify, if possible. 


ORAL EXERCISES 


Subtract: : 
2 
es oH a 
7 44 4 6 
$ ae Ts io To 
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103. To subtract fractions with unlike denominators, reduce 
them to equal fractions having the least common denominator, 
and proceed as with fractions having like denominators. 

Exampte: If from 4 of a bolt of silk 2 of the whole bolt are 
_ sold, what part of the whole bolt remains? ‘ 
Subtract 3 from {. 





, oR Wt 2S 3 ibiey Bae 4 
Solution: 4 = 38; 3 = 34 
3 = 
4 


WRITTEN EXERCISES 


Reduce to least common denominator and subtract : 





ee 11 16 t Ea 15 7 
1. 4,2 2. 44 3. 48 4, 43 5. 12 6. 3 
ti 15 3 5 3 2 
12 7 & 4 8 3 
Si ee US ere at OS ES 127 8 
ieee ia ty Aa ee He hee iPS yes 
8 2-7, 13.44-— 7. 18 $-—2 23.45 — qh. 
4 3 5 5 2 9. 1 
9 $— gy. 14.7, —q7e. 19 $— 7. 24.52 —F 
dela iS Pe Mosh et 5 
1o.44—7,. 15.48-2 275-7 2 §-—H. 
eae ee 29) ide 5 ES OS Es Seo Sp meee 
w.4-. 16 7-3). 2.4i-7 2 3-3. 


Solve : 
- 27. From a bolt of cloth a merchant sold 4 at one time, 4 at 
another, and 4 at another. How much did he sell in all? 

28. Mary had 3 of a yard of ribbon and used 5% of a yard in 
tying a package. How much had she left? 

29. A tank contained 4 of a gallon of oil, and 5% of a gallon 
leaked out. *How much remained in the tank? 

30. A man spent 4 of his salary for rent, 4 for food, +; for 
clothing, 4 for other items. What part of his whole salary did 
he save? 

31. A boy spent 4 of his money for books, 4 of it for a cap, 
and +, of it for lunch. What part did:he spend? 
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32. Susie had 43 yd. of cloth to make into a book bag; in 
cutting it she wasted .3, of a yard. What part or a yard did 
she use? 

33. A man invested 4% of his money in bonds and # in 
stocks. How much wae did he invest in bands than in 
stocks? . 

34. 7, of a farm is meadow land, and % is wooded. The 
meadow land is how much more a the wooded part? The 
two are what part of the whole farm? 


& 


35. Frank spelled $4 of the words in a lesson, and Helen 
spelled 4% of the words in the same lesson. Who spelled the 
more Tones, and what part of the lesson more? 

36. Roy gathered 42 of a bushel of nuts, and Myron gathered 
258 of a bushel. Which gathered the more and what part 
of a bushel more? 


Addition and Subtraction of Mixed Number: 


104, Examptes: 
1. A boy traveled 14 hr. by train and 83 hr. by boat. 
How many hours did he travel in all? 
Solution: 14 hr. = 1% hr. 
82 hr. = 8} hr. 
93 hr. = 104 hr. 
2. A chest of tea contains 62,4, lb., and 124 Ib. are sold. 
How many pounds are left? 
Solution: 62-5; lb. = 62% Ib. 
121 lb. = = 124 Ib. 
505 Ib. 








105. In adding or subtracting mixéd numbers, perform the 
operations with the integers and the fractions separately and wmite 


the results. 
¢ 
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WRITTEN EXERCISES 


Add, and express the sums as mixed or whole numbers : 














1. £ 3. 3 5. as 7. x 
BP aly Ho # re 
e 
2. S 4. f 6. os 8. + 4 
_ Add. 

9% 3% 12 64 15. 45, 18 24 21.44 24, 24 
53 7% 2. 5% 34 73 
10. 34 13: 1} 16 73 19. 23 22.64 25.124 
25, 144 41, 613 ae 15 3 








11.502 14.637, 17.8444 20.614; 2374 26,983, 








178, yee 49,9, 27 He o2 1544 
Subtract: 
a7. 482 29.538 S1.44% 33,9148 35, 3414 
144 Net 293° 47 4 18.8, 
BB 2Te'! B0N 188, ger abe eta she 36. 481} 
19,7, 104 20,3, 182 o7 5 | 
Solve: 


37. A man walked 113 mi. on Monday, and 6, mi. on Tues- 
day. How many miles did he walk? The next day he went 
back 10 mi. How far was he then from the starting point? 

38. William is 11$ yr. old, and Thomas is 9,5, yr. dld. 
William is how much older than Thomas? How many years 


will have passed before Thomas is 30 yr. old? How old will 
‘William be then? 
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39. A gold dollar contains 2344 grains of gold, and 2,58, 
grains of alloy. What is the weight of the gold dollar? 

40. The half-eagle or 5-dollar gold piece contains 9232 more 
grains of gold than the gold dollar. How much gold does the 
half-eagle contain? ' 


106. In subtracting mixed numbers, tf the fraction in the 
minuend is smaller than that in the subtrahend, supply 1 from 
the integral part. 

EXAMPLES: 

1. From a jar containing 184 lb. of butter, 73 Ib. are sold. 
How many pounds remain in the jar? 

Solution: 184 lb. = 182 lb. = 174 lb. 








72 |b. = 73 |b. 
, 103 lb. 

2. A park contains 63 acres, of which Solution : 
13-3, acres are given to lakes and lagoons. 63 = 6243 
How many acres are dry land? 1375 13345 

63 acres = 624% acres. Why? 4913 


WRITTEN EXERCISES 
Subtract: 
Mice 479° 7.22 40. “42 43.119” 46. 1058 
5 
6 


725 it 1 94 8944 


2.124 5 S$ 8.34 11.174 14. 3 17. 258 
14 




















3 443 oe 275 at 

3 62 6.164 9% 12.184 15. 64 18. 327, 
34 ag 230 rad 4 Af 

19. 16 — 3. 22. 33 — iB.- 25. 45 — 14. 
20. 18 — 14. 23. 10 — 7%. 26. 63 — r. 


21. 26 — x5. 24. 35 — fy. R75: 70\— ats 
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Solve: 
28. Mary bought 124 yd. of cloth and used 7% yd. for a dress. 
How many yards had she left? 

29. Charles walks 14 mi. to school, and George walks 3 of a 
mile. Who walks the farther, and how much? 

30. From a jar containing 20 lb. of butter, a grocer sold 33 
Ib. to one customer and 6% lb. to another. How many pounds 
are left in the jar? 

‘31. From 20 yd. of cloth a merchant sold 103 yd., 53 yd., and 
23 yd. How many yards had he left? 

32. There are 20% lb. of butter in a jar which weighs 44 Ib. 
What is the combined weight of the butter and the jar? 

33. If, from a 5-gallon jug of sirup, 4 is poured out at one 
time and + of the remainder at another, how many gallons 
remain in the jug? 

‘34, A man bought at different times 203 ‘acres of land, 50% 
acres, and 17% acres. How many acres did he buy in all? 


35. A boy walked 4 of a mile in one day, ? of a mile the 
next day, and 14 mi. the next day. How far did he walk in 
the three days? 


36. A boy took a bicycle trip into the country to visit his 
uncle. He was gone 63 hr., 28 of which he spent with his 
uncle, and 2, hr. in riding back. How many hours did he 
spend in riding out? 

37. Mr. Smith’s farm contains 102% acres; Mr. Brown’s farm 
contains 104 acres more than Mr. Smith’s and 26,5 less than 
Mr. Green’s farm. How many acres are there in Mr. Brown’s 
farm? In Mr. Green’s? In all three together? 

38. A school playground was 183 yd. wide and 273 yd. long. 
What was the distance around it? 


39. A fishing boat went out from port 10,3; mi.; when it had 
sailed 7,2, mi. on its return course it met a squall. How many 
miles was it then from port? 
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MULTIPLICATION 
Multiplication of a Fraction by an Integer 


10%. Preparatory. 
1. 3X2 cents =( ) cents? a 2X22 57% 
2.3 X2 fifths = (— ) fifths? 4.3 X39? 


108. To multiply a fraction by an integer, multiply the numer- 
ator of the fraction by the integer, and place the result over the 
denominator. 


Exampie: Find 12 X 7. 


Solution: 12 xe eet wa pe 53. 


After indicating the multiplication of the numerator, we reduce the 
fraction to its lowest terms by dividing both terms by the same number. 
Thus, 3 divides 12 and 15; hence these are canceled and replaced by 
the quotients 4 and 5. Then we reduce the result to a mixed number. 

In case the denominator of the fraction is divisible by the 
multiplier, divide the denominator instead of multiplying the 
numerator. . 


Thus, 6x4 = oe ee 


ORAL EXERCISES 


Find: ° 

1. 6X4. 6 8x 4. 11. °7 X.a5. 16. 5 Xap 
Banos 6 ial Xe 18. 8 ey IY. BX 
3. 40 x $. 8.25 Xitea . 18010 < -- 18, 12 x 24. 
4.15Xzy. 9 13X oe. 14, 9 X x7. 19. 16 x 3. 


&. 42 x #. 10. 21x 4. 15. 64 X 2. 20. 45 X qs. 
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WRITTEN EXERCISES 


Find: 
1.27 X18. 6. 18 33. 41. 40x gy. 16. 126 x: ae 
2.1648. 7.25 xh. 12. 25X FR. At 36K FA. 
3.5625. 8. 70x 38. 13. 84x 43. 18. 120 4. 
4. 20x43. 9. 80X75. 14.90 x. 19. 125 x $44. 
5. 20 X zy. 10. 22 x Bar. «15. 84 X qFhy. 20. 248 Ft. 
Solve: 

21.. What floor width can be covered by 8 strips of carpet 
2 yd. wide? 


_ 22. A fence was built solidly of 184 boards placed vertically, 
each y+ ft. wide. How long was the fence? 
23. If Alice can cut out an apron in +’; of an hour, how long 
will it take her to cut out a dozen aprons? 
24. Express by a fraction the cost of one drum at $9 per 
dozen. Find the cost of 20 drums. 
$9 


Plan: Cost of one drum: a Cost of 20 drums: 


_ 


25. Express by a fraction the cost of I bracelet at $11.65 per 
dozen. Indicate the cost of 16 bracelets. Find the value by 
canceling. 

As above, indicate and jind the cost of: 
26. 675 dolls at $26 per gross. 
27. 15 doz. candles at $2 per gross. 


20 < $9 
12 


28. 20 doz. steel pens at 66¢ per gross. 

29. 168 scarf pins at $9 per hundred. 

30. 18 handkerchiefs at $2 per dozen. 

31. 600 drawing pads at $17 per gross. 

32. 32 nickel watches at $14 per dozen. 

33. 21 bottles of ammonia at 88¢ per dozen. 
34. 78 toy steam engines at $65 per hundred. 
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Multiplication of an Integer by a Fraction 


109. Preparatory. 

1. What is the cost of 4 of a pound of butter at 20 cts. a 
pound? What is the cost of 2 Ib.? 

For 4 lb. the cost is 4 of 20 cts. 

For 2 Ib., it is 2 times 20 cts. 

The words times and of have been used here with the same meaning. 

When the multiplier is a proper fraction, the symbol x has 
the same meaning as “of.” 

Thus, $ X 30 means of 30. 

2. What is the meaning of 3} x 16? 3 x 36? 2 x 3? 


110. To multiply an integer by a fraction, multiply the integer 
by the numerator of the fraction and place the result over the 
denominator. 

Exampie: Find 3 x 16. 


4 
3X10 


4 
The work of multiplying an integer by a fraction is exactly the 
same as that of multiplying a fraction by an integer. 


Solution: 2x 16 = =3X4=12, . 


WRITTEN EXERCISES 


Find: 

1. 2x 420. 9. $x 210. 17, $x 810. 
2. za xX 42. 10. 2X 196. 18. $ X 210. 
3. 33 X 729. 11. 75 X 55. 19. 3% X 320. 
4. 2 X 840. 12. $4 X 243. 20. 2 X 600. 
5. 44 X 360. 13. 42 x 920. 21. 3 x 500. 
6. ths X 1000. 14. yes X 64. 22. ps X 1728. 
7. fy X 2240. 15. 77 X 289.- 23. 3 xX 421. 


8. z x 600. 16. = < 1200. 24. 2 & 1024. 
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25. According to the scale of miles given on the map, to how 
many miles does 1 in. on the map correspond? }in.? 4in.? 
4in.? +, in.? 





eee OF aS TO ane 
| 
0 20 30 


Lake 
Sincoe 


ee OONET Aap) 1 oO 


Oswego Ein ew 
Niagara Falls a » 
p Rochester a 
y\. yy 
Ta 








“ LONG ISLAND 


we seule as 





Find the distance within 10 miles: 
26. From Buffalo to Albany. 
27. From Elmira to Buffalo. 
28. From Syracuse to Rochester. 
29. From Syracuse to Binghamton. 
30. From Albany to New York City. 
31. From Binghamton to New York. 


32. How many miles apart are two cities that are 1,4, in. apart 
on this map? If possible, find two such cities. 


33. Make and solve 3 other problems about the map above. 
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Multiplication of a Fraction by a Fraction 


1141. Preparatory. 
1..Count the number of small parts into which the figure 
is divided. Each division is what part of the whole figure? 


/,0F Yo= Yo 





2. The heavy lines divide the figure into how many parts? 
Each of these is what part of the whole figure? 

3. 40f f=( )? tof 4=( )? 

4. Since 4 of 4 = 4;, what is 3 of $? 

5. In the diagram find 4 of 4. Alsotof 4. Also 4 of 4. 





‘WRITTEN EXERCISES 
Find by diagram : 


1. 3 of Z. 3. 2 of ¢ Bae Ores 

2. ¢ of 3. , 4. 2o0fF Coe obese 
Find without diagram : 

7. 2 of 3. 10. 2 of #. 13. 2 of 3. 

8. + of 2. 11. 4 of 4. 14. 2 of 3. 

9. 4 of ¢. 12. 2 of 2. 15. $ of 4. 


4112. The results found in Exercises 1-15 are called the 
products of the fractions. 


113. To find the product of two fractions use the product of 
‘their numerators as the numerator of the result and the product of 
their denominators as the denominator of the result. Simplify 


this result, if possible. 
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Exampie: Find 3 of 3, or, find the product of 3 X 3. 
x 
x 


we 
te 





Solution: 


= 2 
ow 
bo] 


The factors common to the terms are canceled as above. 


WRITTEN EXERCISES 
Find by canceling : 





1. 395 of 44. . 3s of 2. 7 4 of .z 

2. 3% of 12. 23. of 42. 8 4 of 

8. re Ci OT are 
Solve: 


10. A gasoline stove uses 4 of a quart of gasoline per hour. 
How many quarts does it use in $ of an hour? 
Plan: $f 4 qt. - 524 qt.=( ) at. sce 

11. What is the width of theshaded [%m] | 
° . . 9 Y Wy 4 
es A? ae is its height? Its FP ue 
Fre nyt V7 | , co 

12. Whatis the width of the rect- 7 ’ 
angle B? Its height? Its area? YY Yi \ || 
th Se = ) 


13. Draw a diagram like this and shade it to show that 
g 7°45 13 
eR 2s: 

14. Draw another to show that 













a8 ee 
5 AG = 3s: 
15. Another to show that 
$Xs San: 
16. A street is ;%, of a mile long; % of it is paved. What 


part of a mile is paved? Express the product and cancel the 
common factors. 
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17. A cook has § of a sack of flour and uses 3 of the flour 
for a baking. What part does she use? Express the product 
and cancel the common factors, 

18. The length of the Amazon is 33 times that of the Mis- 
sissippi, and the length of the Yangtse (China) is +; of that 
of the Amazon. The length of the Yangtse is how many times 
that of the Mississippi? 


Find the area of each of these figures : 


19. 20. 21. 22. 
A i 

g 

Col é ot 

nN ies a S| 
a a tolt~ 

whe ~ “lo ra 

col yall 
$4 in, $3 ft. 4} in. 1s in, 


Multiplication with Mixed Numbers 


114. The multiplication of an integer and a mixed number 
depends upon finding the product of an integer and a fraction. 





EXAMPLES: 
1. Find 123 x 145. 2. Hind j2 < 1453. 
145 1453 
123 12. 
2xX145= 87 12x2 = 74 
2xX145= 290. 2145 = 290 
10 x 145 = 145 10x 145 = 145 
122 x 145 = 1827 = 12 X 1452 = 17474 


The numbers at the left of the equality signs show how the partial 
products are found. 
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WRITTEN EXERCISES 
Multiply: 


1.196 X 113. 5.1569. 9. 86X15. 13. 360 X 153. 
2. 120 X 8. 6 64X98. 10.124; X32. 14. 18 x 33}. 
3. 200 < 88. “7%. 40'X 674. 11. 5055 x 24. 15. 95 xX 14F- 
4. 160 X f. 8 35 X 254. 12. 26x40. 16. 144 x 83%. 
Solve: 

17. The standard weights of different kinds of fowls are: 
































KINDS. WEIGHT. KINDS. WEIGHT. 
Plymouth Rocks.......| 8% Ib. |) @oehins:.. so.:.% 2... 107 lee 
Wyandottes........... 4 lugngshans.....6.. 52 Sy. 
Light Brahmas........ 102 “ MEMOTCAS 5 vis else i 





Dark Brahmas. 2.0.0. 93 “ PAMSh ss cetera 


What is the value of 5 average Plymouth Rocks of the weight 
yiven in the table, at 8 cts. a pound? 


18. What would be the cost of 15 fowls of each kind given 
in the table, at 14 cts. a pound? 


19. What is the value of a dozen broilers having an average 
weight of 13 lb. at 18 cts. a pound? 


20. A tailor used 5% yd. of cloth for a suit. How many 
yards would he have used for 12 such suits? 


21. What is the cost of 25 bu. of wheat at 874 cts. a bushel? 

22. How many miles does a train travel in 14 hr., if its rate 
is 473 mi. per hour? 

23. 25 adjoining lots are each 4% rd. long. How long are 
they together? 


24. If, when 182 mi. of track are laid, 4 of the road is com- 
pleted, how long is the road? 


25. What is the cost of 50 gal. of paint at 66% cts. a gallon, 
and 44 gal. of varnish at $1.25 a gallon? 
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115. The product of two mixed numbers may be found in 


either of two ways. 
Find 123 x 113. 


EXAMPLE: 


dst Solution : 2d Solution: 


122 = 38, . 123 
113 = 42 an 

ix$ - 4 
19 $x12 = 9 
ea ee ase 1ix¢ = 74 
3 ‘ 6 1x12 = 132 


113 x 122 = 1488. 
The first solution includes multiplication of larger numbers, but is 
simpler. 


, WRITTEN EXERCISES 
Multiply : 


1. 34X53. 
2. 124 x 22. 
3.3297 x 94. 
4, 31433. 


5. 264 114. 
6. 238 x 146. 
Foley K 152. 
So (60250: 
9. 184 x 1732. 


Solve: 


28. What is the area of a court 8% a long and 12 


10. 875 X 25.5%. 


To Tea 
12. 1627. 
13. 81,2, X 5. 

14, 403 x94. 
15. 28% 113. 


16. 178 12,%. 
17. 9298, X 20%. 


18. 3044 X 4142. 


19. 254 x 33. 
20. 25.8, X 484. 
21. 6X25 
22.814 <212 
23. 426 x 13,8, 
24. 50% X 253. 
25. 75% X 1042 
26. 168 x 12,4. 
a7 1886908. 


2 yd. wide? 


29. What is the area of a floor 15} ft. long and 12% ft. wide? 


30. How far can a boatman row in 4y 1, 


34 mi. per hour? 


hr. at the rate of 


31. A reaper harvested 10% acres per day. How many: acres 


did it harvest in 544 


4 days? 
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DIVISION 


Division of Unity by any Fraction 


116. Prepararory. 
1. A real estate owner divided a plot 
so that the frontage of each part was 4 
of the frontage of the whole. Into how 
many lots did he divide the plot? 
~ 2. How many thirds are there in one ==; 
‘whole thing? Saat eae 
3 124 = (>? Ba 


WRITTEN EXERCISES 





Show by diagram that: 


1.1+4=2., 38 1+4=4. 5. 1+4=5, 
21+4=6. Tee 6.1+4= 
7. How many times is } contained in 1? How many times 
RY Y, Y, Y, is 2 contained in 1? 
Cathe Ge “Show from the diagram 
that 1 + #is 4} as many as 
% % Lod. 
Show by diagram that : 
8& 1+is tof 1+. oat Cee 
9. 1 + 4, is 4 of 1 + +4. 11. 1+2istofl+t. 


117. From Exercise 8 we see that 1 + 2 = $; from Exer- 
cise 9, that 1+ 2, = 4; from Exercise 11, that 1 +2 = 4. 


118. The division of 1 by any fraction results in the same 
fraction inverted, 


119. When the terms of a fraction are interchanged, the 
fraction is said to be tnverted. Each fraction is called the 
reciprocal of the other. 
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‘ Thus, $ becomes $ when inverted. 3 is the reciprocal of %, and 3 
is the reciprocal of 3. 
ORAL EXERCISES 
State the quotients: 
1. 1+ 2. 3. 1 + 3. 5. 1 + 3. 7 1+ 4. 
2 1 +.2, 4, 1 + 3, 6. 1 + 4. 8. 1 + 4. 


Division of any Integer by a Fraction 


120. Preparatory. 
1. Whichisthe greater, 2 


the quotient of 1 + 4 or of SEER ae PES 
2+4? How many times 
asgeat? Show thisfrom Ll | [| | [| 
the diagram. % 

WRITTEN EXERCISES 


Show by diagram that : 
1. 3 + 4 is 3 times as great as 1 + }. 
2. 3+ 41s 3 times as great as 1 +4 
3. 4+ 4 is 4 times as great as 1 + 4. 
4, 6 +4 is 6 times as great as 1 + 4 


Copy and fill the blanks: 


Se Lean (- ) 3+2=( ). Ore = ene 
Ca = (, ). es Dart asta) 
7.1+4=( ). +$=( ). +$=(). 
8. 1+3=( ). $450) +$=(). 
9. In Exercise 5, pene oe 3+3:; iS ea in Exercise 
6, second column, 6 +4=6 xX }. Fie the corresponding 


relations for Exercises 0 and 3. Note that the divisor is 


inverted in the result. a 
10. State how the quotients were found in Exercises 5-8 


above. 
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121. To divide any integer by a fraction, invert the fraction 
and multiply. 
WRITTEN EXERCISES 


Find the quotients and express them in simplest form: 


1. 8+. 5. 9+ 75. 9. 18 + #. 13. 11 + 4. 
2 9+ 4. 6. 5+ 4. 10. 7 +'4%. 14, 8+. 
3 38+ 4. ve ace WW. 7+ 4. 15. 7+. 
4, 18 +3. 8. 90 + 3% 12. 84 + $4. 16. 65 + 13 
Solve: 


17. If one varment requires ? yd. of cloth, bie many such 
garments can be cut from 12 yd.? 


18. A real estate owner divided 6 acres of land into lots of 
2 of an acre each. How many lots did he have? 


19. A bootblack used 2 of a box of blacking to each pair 
of shoes. How many pairs did he black with 6 boxes? 


20. A cook used 3 lb. of sugar for each cake. How many 
cakes could she make with 10 lb. of sugar? 


- A baker used 3 lb. of flour to a loaf of bread. How many 
ee could he nial from a barrel (196 lb.) of flour? 


Division of a Fraction by a Fraction 
122. Prepararory. 


1. How is 1 divided by 3? 4 divided by 2 would be what 
part of this? 


1+3=1X$=%. 
peeee rig NS 
3 divided by ? is how many times 4 divided by 3? 
b+b-4x4-4 
$taS EX ees. 


123. To divide a fraction by a fraction, invert the divisor 
and multiply. 


DIVISION 


WRITTEN EXERCISES 


89 


Find the quotients, simplifying, when necessary, by can- 


celing: 

1.2373 6 $+. 9 3+ 
RGR 866 $44. 10. 32+ 
ea yd a Pr a he, 
4,78 +8. 8. + 3. 12. 75 + 


Division of a Fraction by an 


124. An integer may be written in 
using 1 for on denominator. 
Thus, 8 = 


2 Os 
3° 13. 1S) ba 
a Vihear 
T2° 14. Ts as 
5 TT See 
8. 15. 4 + 
7 : Sacks 
Tr 1675 
Integer 


fractional form 


9: 
16° 


14 
15° 
22 
26° 


7 
B22 


by 


To ae a ee by an integer, eaty the Pong a ee 2 
and proceed as in dividing a fraction by a fraction. 


Bored pice ee Br ek 
Thus, > + 10 Fy 7 Fe i 
. 2 
WRITTEN EXERCISES 
Divide: 
1.6 8+18 443+34 7 38+48 10. % + 27. 
2.7 +36. 5.43+26. 834334. 11.48+ 9, 
Go 245, Oe 80) 12g 8 
Solve: 
13. A repeating gun fired 7 shots in 44 of a minute. What 
part of a minute was this per shot? 
14, A man laid 125 shingles in 54%, of an hour. What part 


of a minute did it take per shingle? 


15. A pump drew 3 of a barrel of water in 45 seconds. 


How much did it draw in 1 second? 


16. A boy ran 53, of a mile in 7 minutes. 


run in 1 minute? 
a 


How far did he 
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Division with Mixed Numbers 


\ 


125. To divide with mixed numbers, first reduce the mixed 
numbers to improper fractions, then invert the divisor, and multiply. 


Exampie: Divide 4% by 375. 


Solution: 43 = af 
55 
eee 
376 16° 2 
37 50 Be pe or ee 
CD a SN ee ee eee eS 
o Nex) OO NeW ee op 
Test BB x ie 4a 48 
WRITTEN EXERCISES 
Divide and test: 
a. 16+}. 5. 24+ 4. 9. 63 + 3%. 
2. 28 + 3%. 6 3+ 42. 10. 16% + 34. 
3. 54 + 21. 7. Ty + 24. 11. 11¢ > 33. 
4. 38 + 74. 8. 635 + 83. 12. 4§ + 174. 
Solve: 


13. How many garments requiring 4 of a yard of cloth can be 
cut from 44 yd.? 

14. How many packages of 33 lb. each can be made from 
63 1b. of pepper? 

15. How many threads 
are there in 1 inch of this 
screw? 

When the screw is turned 
around once, how far is the 
block, B, moved? How many turns must the screw make 
to move B4in.? 1$in.? 4 in.? 14 in.? 

16. A roll of tape contains 134 yd. How many pieces of 44 
yd. each can be cut from it? 


17. How many sections of 5 ft. each in a walk 462 ft. long? 
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To Find What Part One Number Is of Another 


126. A fraction expresses what part the numerator is of 
the denominator. 

Thus, 2 indicates that 3 is 2 of 4. Similarly, 35; indicates that 8 
is =8; of 16, or } of 16. 


12%. To find what part one number is of another, make the 
first number the numerator of a fraction, the second number the 
denominator, and reduce the fraction to lowest terms. 


Examp.te: 36 is what part of 144? 


ae 
2. 
oe 


2D A Pw Po 


8. 


He | 


Solution : 


oe 


ORAL EXERCISES 


Sis what part of 832? Of 80? 64? 48? 72? 40? 80? 
9 is what part of 27? Of 45? 90? 63? 386? 72? 
12 is what part of 24? Of 18? 60? 36? 42? 72? 


WRITTEN EXERCISES 


. 72 is what part of 144? ’ 


96 is what part of 256? Of 800? Of 1,728? 
27 is what part of 243? Of 900? Of 1,728? 
15 is what part of 225? Of 400? Of 915? Of 105? 


18 rd. are what part of a mile? 


. 450 Ib. are what part of a ton? 
. 81 cu. in. are what part of a cubic foot? 


An investor had $650 and bought stocks with $350. 


What part of his money did he use? 


9. 


high. 
10. 


There are 1,760 yd. in a mile; a balloonist was 800 yd. 
What part of a mile was he from the ground? 
A depositor had $1,575 in the bank and drew $500. 


What part remained in the bank? 
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To Find the Whole When a Fractional Part Is Given 
128. Preparatory. 


1. If 4 of my money is 3 cts., how many cents have I? 
2. If + of a class is 8 pupils, how many are in the class? 


3. § of the number of cubic feet in a yard is 24. How 
many cubic feet in a yard? 


129. To find the whole when a fractional part is given, divide 


the given part by the numerator of the given fraction and multi ply 
the result by the denominator. 


Exampie: 3%; of a number is 28. What is the number? 


Solution: 5%, of the number is 28. 
zs of the number = 4 of, 28, or 4. 
The whole number, or 43, = 4 x 15 = 60. 
Or, the problem may be indicated and worked as follows: 


28. 


WRITTEN EXERCISES 


1. 3 of a farm contained 225 acres. 


How many acres in 
the whole farm? 


2. 3% of a mile is 528 yd. How many yards in a mile? 
3. 4} of the distance from New York City to Albany is 22 
mi. What is the whole distance? 


4. 120 bu. in a carload of fruit spoiled in transit. This 
‘was § of the carload. How many bushels were there in all? 


5. A man invested $8,559, or 3°; of his money. How much 
was he worth? - 
6. The dues paid by the members of a club are $2,500 a 


year; this is $2 of the whole expened of the club. What are 
the whole expenses? 
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93 
Complex Fractions 


130. The division of one fraction by another may be in- 
dicated in fractional form. 


Thus, 4 + 4 may be written s and 4-5 may be written BI 
+ g 


131. When either one or both of the terms of a fraction 


contain a fraction, the expression is called a complex fraction. 
Thus, - o ae 164 are complex fractions. 


132. To simplify a complex fraction, divide the numerator by 
the denominator. 


EXAMPLES: 


in 


-1. Simplify 4. 


~ 


The fraction = $+3=%x4$=% 
cere: 
2. Simplify 162 
The fraction = 8 + 162 = 8 X gz = #- 


1 
ica 


25 x 64 
Pe PUEDE eae 2 BO ee 
Pe PHAGE ON ag 2 Ra D245. DAB 
WRITTEN EXERCISES 
Simplify : 
4 s 12 72 
e. mit 3. wk, 
A ie ¢ 2. fr 93 4 203 
pe oe XS TE , 80 X 1655 
127 X16 x4 ieee 
8 i RBP. OS 25-8 
gaia * 254 
90 < 243°. 


iuAge t,t 
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~ 


REVIEW 


ORAL EXERCISES 


"1. What is a mixed number? How is a mixed number re- 
lated to an improper fraction? Illustrate. 

2. How is one fraction divided by another? Illustrate by 
bat | 

3. What change should be made in fractions with different 
denominators before adding or subtracting? Illustrate. 

4. Write a mixed number. Explain how to change it to 
an improper fraction. 

5. Illustrate what is meant by reducing a fraction to its 
lowest terms. 

6. How may subtraction of fractions be tested? 

7. If two fractions have equal denominators and unequal 
numerators, which fraction is the larger? 
_ 8. If two fractions have equal numerators and unequal 
denominators, which fraction is the larger? 

9. If the numerator of a fraction is multiplied by a certain 
number, how is the value of the fraction changed? 

10. What is the effect on the value of a fraction, if both 
numerator and denominator are multiplied or divided by the 
same number? 

11. The value of a fraction may be divided by a number 
by dividing the numerator by that number. Explain why 
this is true. 

12. The value of a fraction may be divided by a number 
by multiplying the denominator by that number. Explain 
why this is true. 

13. How is the product of an integer and a fraction found? 

14. How is the product of two fractions found? 

15. How do we divide any number by a fraction? 
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16. How is the division of fractions tested? 
17. What two ways are there of multiplying mixed numbers? 


18. Add at sight by giving the sum after the 2d, 3d, 4th 
addend, and so on to the end: 24 + 24 4+ 24 + 24+ 244+ 244 
24 + 24. 

19. Add as in Exercise 18 by repeating 34 until the sum is 30. 


Add by repeating each of the following until the sum 
equals or exceeds 100: 
20. 33. 21. 125. 22. 64. 23. 334. 24. 168. 
25. In one week a man worked 4 da., 3 da., and 3 da. How 
many days did he work in all? 


WRITTEN EXERCISES 


Reduce to lowest terms : 








1. 4%. 5. 42. 9. 32. 13, 74% 17. 424, 
at. 6. 22. 10. +8. 14, 38, 18. 32. 
3. ioe 7 73 11. =5%,. 15. 42. 19. 33%. 
er Sian. 12, 328, 16. 34. Paes 
Add: 
gin eta t f 27. $ +e te 88 t+ ee 
22. ag tert ge 2% Ate th. 34.3 +5544. 
23. $+75+ § e2.3¢+57 +h. 35. 7 +84 3 
A, getggtiy 30.32 +9 +2. 36 32 +7544. 
2 trt+atH. 813+ e+4 372 th+Adt+ 2 
26. 408 + 120.3. 32. 327, + 68%.. 38. 254 + 1508. 
Subtract : 
39. +25 — 7x. 41.73 — 4, ~ 43. 904 — 3713 
40. 12 — 3. 42, 15 — 5, 44, 241 12, 
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45. 4 — 7. 47. 100, — 563. 49, 32 — 3%. 

46. 14 — 3%. 48. Af — xr. 50. $5 — Tr: 
Multiply : 

51. ze by.8. 53. +4 by 25. 55. 42 by 14 

52. 42 by 100. 54. 42 by 35. 56. $3 by 36. 

57. Multiply by % the following: 4; Soe ela ae 

58. Multiply by 2 the following: 2; 4; Sie oe) es 
Divide : 

59. 75 + 90 64. 73+ 14 69. 7%; + 81 

60. 44 + 34. 65. +2 +51 70. 33+ 78 

61. 100 +2 66. 900 + 3 71. 144+ 7 

62, 75+? 67, 2542 72. 320 + $4 

63. +75. 68. is + sr: 730340 + 2h 

74. 16 is what part of 96? of 144? of 256? 

75. 48 is what part of 196? of 144? of 320? 

76. 32 is i ofa certain number. What is the number? 

77. 63 is 4 of a certain number. What is the number? 

78. Simplify sis oO 79. Also oe 


Solve: 
so. A breadth of canvas is 223 in. wide after a hem of 4 in. 
has been made along each edge. How wide was the canvas 
before the hems were 


\< 22 ins 
turned? 





\ 8i. A tape loop sewed 
‘ to a band has a free length 
of 24 in. as shown in the picture. If # in. is turned under at 
each end, and the tape is stitched down 1} in. from each end, 

_ how long was the piece of tape? 
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82. Four half-inch holes are bored at equal intervals in a 
towel-rack. The distance from each hole to the next one is 
4 in., and the outer ones are 14 in. from the ends of the rack. 
What is the length of the rack? 
83. Distances in inches are laid off on an iron band as shown 
in the figure. Find the distance from B to C. 





84. The outer diameter of this flat ring and 
its width are shown. What is the diameter 
of the circle cut from the center? 


85. The picture shows an iron staple set in 
a piece of iron 4 in. thick. 
The length of the staple 
from one end to the other 
above the plate is 3% in. Before it was 
riveted it projected through the plate 4 
in. at each end. How long must the 
piece of rod be cut to make one staple? 





86. A piece of woolen was 78% yd. long; after washing it was 
69,2, yd. long. How many yards did it shrink? 


Find the length of fence around each of the following 


fields : 
89. 





98 COMMON FRACTIONS 


90. A rectangular garden is 21% ft. wide and 2} times as 
long. How long a fence will be required to enclose it? 

91. A bicycle rider goes 4 mi. in the first. minute of a race, 
% of a mile in the second minute, and +4, of a mile in the third. 
How far does he ride altogether? 

92. Mr. Smith burned + of a ton of coal in his furnace in 
October, 7 of a ton in November, 14% tons in December, 24 
tons in January, 147 tons in February, 13 tons in March, 1,4 
tons in April, and 33, of atonin May. How many tons of coal 
did he use altogether? 

93. A farmer planted 633 acres of his farm in wheat, 164 acres 
in oats, 46% acres in corn, and as much as 4 of the sum of 
these in rye. How many acres did he plant? 

94. How many feet of iron rod are needed to make 2 dozen 
wire staples, requiring 2% in. each? 

95. A man sold 579% lb. of butter, of which 853 lb. were in 
one tub, 2502 lb. in another, and 1434 lb. in another. The 
rest was in the fourth tub. How many pounds was this? 

96. A grocer had 558 bu. of apples and sold 4 of them. How 
many bushels had he left? 

97. From a pile of potatoes containing 413 bu., 57% bu. were 
taken away. What fraction of the whole was taken away? 

98. A bicyclist traveled 45,8, mi. one day, 563 mi. the next, 
354% mi. the third, and 552% mi. the fourth. How far did he 
travel in the four days? 

99. 2 of the value of a house was $826. What was the 
whole value of the house? 

100. A merchant had 95 yd. of cloth, and sold 4 of it to one 
customer, + of the remainder to another, then 4 of what was 
left to another. How many yards had he left? 


101. A man earns $215 per month; he spends $364 for rent, 


and 14 times as much for his other living expenses. How 
much has he left? 


CHAPTER III 
DECIMAL FRACTIONS 


NOTATION AND NUMERATION 
Tenths and Hundredths 


133. Prepararory. 

1. In the number $3.56 there are how many whole dollars? 
liow many dimes, or tenths of a dollar? How many cents, or 
hundredths of a dollar? 

2. Name the figure in tenths’ place in the above number. 
Also the figure in hundredths’ place. ‘ 

3. Read the following numbers: 3.5 ft,; 6.25 ft.; .9 gal.; .09 
mi.; .18 yd. 

4. How many decimal places must be used to express com- 
pletely a number of hundredths? 


134. The place at the right of the decimal point, next to 
units’ place, is called tenths’ place. _ 
The next place at the right is called hundredths’ place. 


135. Zeros annexed at the right of a decimal do not 
change its value. For, since 3, = 3, then .3 = .30. 


136. Numbers expressed in decimal form are said to be 
written decimally. 
ORAL EXERCISES 
Read: + 
' 1. 10.3 dollars; 10.3 quarts; 10.3 yards. 


2. 6.8; 8.8; 5.8; 105.6; 55.5; .9. 
99 


100 
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3. 2.05 dollars; 2.05 feet; 2.05 ounces. 

4, .99 of a dollar; .99 of a quart; -.99 of a year. 

5. 3.25; 8.90; 7.08; .63; 73.40; 17,289.12. 

6. Express as tenths: .50; .20; 4.70; .90. 

7. Express as hundredths: .350; .750; .100; .050; 9.6. 


WRITTEN EXERCISES 


Write decimally : 


1. Seven tenths. 7. Twenty and two tenths. 

2. Nineteen and nine tenths. 8. Twenty-two and two tenths, 

3. Eleven hundredths. 9. Five hundredths. 

4.35 hundredths. 10. Ninety-nine hundredths. 

5.12 and 39 hundredths. 11.40 hundredths. 

6. 1 and 1 hundredth. 12.5 and 5 hundredths. 
13. =3;. 17. +1. 21. 3%. 25. 3y- 29. 785- 
14, 5. 18, 45. 22, a8. 26, 3255. 30. x85. 
15. +4. 19. 5. 23. x5. 27. pr. 31. +5- 
16. 3%. 20. 355. 24. 34. 28. 2y°- 32. 473. 

Write in words: 
33. 21.3. S72. 1 a: 41. 55.5. 45. 33.3. 
34. 26.6. 38. 41.1. 42, 37.2. 46. 99.9. 
35...15. 39. 1.09. 43. .25. 47. 10.08. 
36. .99. 40. 86.06. 44, .09. 48. 35.35. 
Write in the form of a common fraction: ; 

49. ..3. Bos chads 61. 23.4. Cin ee. On 
50. 1.5, 56. .1. 62. J1 i 68. 20.3. 
Bi, 15) 57. 1.09. 63. 10.08. 69. .05. 
52. .09. 58. .99. 64. 1.75. 70. 56325. 
Sa: ize 39. 1.01. 65. .29. PLE) aT Se. 
54. .86. 60. .45. 66. 1.17. 72. 2.90. 
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- Thousandths 


13%. Preparatory. 


1. How many blocks like Figure 1 does Figure 2 contain? 
How many blocks like Figure 2 does Figure 3 contain? 


me) 


Figure iL. 










Ss 










Ss 


Ss 






= 









ee 










2. How many blocks like Figure 3 does Figure 4 contain? 
How many like Figure 2? Like Figure 1? 

3. If Figure 4 represents a cubic foot, what part of a cubic 
foot does Figure 3 represent? F igure 2? Figure 1? 

4. What part of a dollar is 1 cent? What part of a dollar 
is +; of a cent? 

qr of a cent, or p55 of a dollar, is called a mill. The mill is often 
used in problems relating to taxes; otherwise it has little use. 


5. 5 mills are what part of a dollar? 8 mills are what part 
of a dollar? 


6. 25 mills are what part of a dollar? 125 mills are what 
part of a dollar? 


138. A number of thousandths is expressed by 3 decimal 
places, the third place at the right of the decimal point being 
called thousandths’ place. % 

Thus, 3 thousandths is expressed decimally by .003. 15 thou- 
sandths is expressed decimally by .015; and 625 thousandths by .625. 
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WRITTEN EXERCISES 


Express decimally : 


. 13 tenths. 
. 105 tenths. 
. Express as hundredths: 


. Seventeen thousandths. 
. Eight hundred forty-three thousandths. 


One hundred twenty-five thousandths. 


. Nine thousandths. 
. Eighty-five thousandths. 
. Sixty-six thousandths. 


. Nine hundred ninety-five thousandths. 
. One hundred and five thousandths. 


Two hundred and twenty-two thousandths. 


40 tenths. 


3 tenths. 
40 hundredths. 


Pee ts Oy > lake 


26. ify. 
27. doy. 


209 
28. 00° 


38. 30.030. 
39. 94.940. 
40. 83.066. 


13. Express as thousandths: .05; .01; .3; .08; 10; 25. 
14. ~45,. 17. poy. 20. aor. 23. Fae. 
15. 725. 18. 28. 21. 7929. 24. ross: 
16. 222,. 19. 27. 22 2 25. Pater: 
Write in words: 
29. .125. 32. -.025. 35. .007. 
30. .675. 33. .806. 36. .001. 
34..°2201; 34. .444. 37. .005. 
Write each number with the decimal as a common frae- 
tion : 
41. 10.9. 45. 21.001. 49. .005. 
420° LEO 46. 120-121. 50. 1.09. 
43... 015: 47. 1.006. 51. .001. 
44, .225. 48. 46.046. 52. .365. 


53. 50.07. 
54, 044. 
55. 076. 
56. =. 625. 
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ADDITION AND SUBTRACTION 


139. Preparatory. 
Read the following problems aloud and state the sums 


1. 5 ft. 2. $5 3. 5 4, .05 5. .015 
pate. $3 ae .03 025 
Read the following problems aloud and state the differ- 

ences : 
1.16 yd. —2. «$16 a ciG 4, 1.6 5. 2.8 ft. 
12 yd. $12 2 1.2 1.9 ft. 





140. Exametss: 
1. A farmer sowed 4 pieces of land and used 5.3 bu..2°5, ba 
10.1 bu., and .8 bu. of seed, respectively. How much did he sow: 


in all? 
5.3 bu. 
2.5 We place the whole numbers under the whole num- 
1 01 bers, and the decimals under the decimals ; and 
oF 8 we add as with whole numbers, placing the 


—— decimal point in the sum under the decimal 
18.7 bu. points of the addends. 
2. An acre of land produced 28.45 bu. of wheat. When 
sown with oats it produced 32.75 bu. How many more 
_ bushels of oats than of wheat did it produce? 


We place the whole number to be subtracted under: 
the whole number of the minuend, and the 


a bu. decimal under the decimal of the minuend. 
go-s5 We subtract as with whole numbers, placing the- 


4.30 bu. decimal point in the difference under the deci-. 
mal points of the given numbers. 


141. To add or subtract decimals, write like orders in a 
column and proceed as with integers, placing the decimal point: 
in the result under the decimal points in the given numbers. 

8 . 
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WRITTEN EXERCISES 


1. A man bought 1 bu. of oats at $.40, 1 bu. of wheat at 
$.90, 1 bu. of beans at $1.20, and i bu. of grass-seed at $3.30. 
How much did he pay for all? 

2. When apples are bought at $1.86 per bushel and sold 
at $2.30, what is the gain per bushel? 

3. Archie’s cyclometer stood at 147.64 mi. when he started 
on a bicycle ride. On his return it stood at 161.87 mi. How 
far did he ride? 

4..Three tanks for distilling water produce 1.20 gal., .75 
gal., and 2.08 gal., respectively, per hour. How many gallons 
do they distil together in one hour? 

5. The length of a rectangular court is 25.75 yd., and its width 
is 18.9 yd. What is the length of a fence around the court? 

6. An automobile traveled 288.4 mi. one day, 240.85 mi. 
the next, and 301.38 mi. the next. How many miles did it 
travel in the three days? 

y, A man’s school tax was 15 mills per dollar of valuation, 
his land tax 7 mills per dollar, and his water tax 1 mill per 
dollar. How much did he pay per dollar in taxes? 

8. The inside of a freight car was 31.65 ft. long and 6.78 
ft. wide. How much longer than wide was the car? 

9. A tank contained 525.45 gal., from which 399.75 gal. 
were drawn. How many gallons were left? 

10. One building is 86.88 ft. high, and another 186.66 ft. 
Find the difference in their heights. 

11. One piano wire is 4.125 ft. long, and another is 2.365 ft. 
long. What is the difference in their lengths? 

12. An airship was sailed from towns A to B 10.136 mi., then 
to town C in the same straight line 15.085 mi.; the ship came 
back the same way and landed 18.943 mi. from C. How far 
was this from A? 
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MULTIPLICATION 
Multiplication of a Decimal by an Integer 


142. Preparatory. 

1. How many are 3 times 3 tops? How many are 3 times 
3 tenths? Express 9 tenths decimally. 

2. How many are 7 times 6 hours? How many are 7 times 
6 hundredths? Express the result decimally. 

3. How many feet are 3 times 5 feet? How many hun- 
dredths are 3 times 5 hundredths? Express decimally 15 hun- 
dredths. { 

_ 4.3XS8hundredths=()? 5.621 hundredths — ()? 


_ 148. Examrrte: A triangle measured 2.55 rd. on each 
side. What was the distance around it ? 
The work is the same as in multiplying 255 by 3; but 


2.55 
3 as the multiplicand is a number of himdredths, 
765 the result is a number of hundredths; and we indi- 
‘ cate it by pointing off two places in the product. 


144. To multiply a decimal by an integer, multiply as with 
integers, and point off as many decimal places in the product as 
there are decimal places in the multiplicand. 


WRITTEN EXERCISES 


Express the results decimally: 
1. 5 times9 tenths. 5 times .9. 
2, 3 times 12 tenths. 3 times 1.2. 
3. 4 times 202 tenths. 4 times 20.2. 
4. 3 times 108 hundredths. 3 times 1.08. 
5. 15 times 375 hundredths. 15 times’3.75. 
6. 4 times 16 thousandths. 4 times .016. 


7. 25 times 146 thousandths. 25 times .146. 
8 
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Multiply: 
8. 7 13. 3.9 18. .60 23. 9.6 
9 9 es) 24 
9. 239 14, .18 19. 2.5 24, 200.1 
15 3 _4 78 
10.  .07 aK 2 aos 20. 104.9 aR TS 
9 6 46 _38 
Winns Oi $6100.64 21. .003 865 105 
7 97 a2 105 
12. 20.06 17. 1.265 22. 4.999 27. 15.088 
214 318 135 26 

Solve: 


28. What does it cost to ride from New York City to Buf- 
falo, a distance of 440 miles, at the rate of $.02 a mile? 


29, The side of a square building is 43.98 ft. Find the dis- 
tance around the building. 


30. How long is a walk containing 116 sections each 4.75 
ft. long? 

31. How high is a card file containing 12 sections each 4.25 
‘in. high? 

32. How far can a motor cycle go in 7 hours if it travels 
‘28.87 mi. per hour? 

33. At $2.05 a day, how much does a man earn in 26 days? 

34. How many miles will a train travel in 24 hr. if its rate 
is 40.478 mi. per hour? 

35. A truck is 10 ft. long, and a teamster wishes to place 3 
boxes 39.79 in. long within this length. Can he do it? 


36. If 125 bricks 2.255 in. thick are laid one upon the other, 
jhow high will the pile be? 
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37. The wheel on an automobile was 8.665 ft. in circumfer- 
ence. How many feet did the machine travel while the wheel 
made 510 revolutions? 


Multiplication of a Decimal by 10 and by 100 


145. Preparatory. 
1. How many tenths of a dollar are ten times one tenth 
of a dollar? How many dollars? 


2. How many tenths of a dollar are ten times two tenths 
of a dollar? How many dollars? 


3. 10 timesil tenth =( )? 10times.2 =( )? 
4. 10 times 35 tenths =( )? 10 times3.5 =(. )? 
5. 10 times 405 tenths =(__)? 10 times 40.5 =( )? 


146. A decimal ts multiplied by 10 by moving the decimal 
point 1 place to the right. 


14%. Preparatory. 
1. How many hundredths in 1.20? In 4.50? In 7.25? 
BOOS? (9.75? 20.09? 16.3? 247 © 12.5? 
2. 100 X 625 hundredths =(__)? 
100 X 6.25 so 
100 X 62.5 =( )? 


148. A decimal is multiplied by 100 by moving the decimal 
point two places to the right. 


ORAL EXERCISES 


1. What is the cost of 10 Dictionaries at $9.85 each? How 
is the result found? 

2. What is the cost of 10 pairs of skates at $2.75 a pair? 

3. At the rate of .45 mi. per minute, how far does a traip 
travel in 100 minutes? How is the result found? 
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4. How is a decimal multiplied by 10? By 100? 
5. The following are prices of various kinds of tea sold in 
10-lb. lots: 


Common Japan... 25: $22 3) Eixtea PEyson:. icc cee $.29 
Ohoived apatiins vice vanes 27=|-Faaty Olde eo aac. ee 37 
Green Japan #. 2.600: 6s 38 128 J) COIOM, chide sie se ate ate 25 


What is the cost of 10 lb. of each kind? Of 100 lb. of each? 
6. Give the cost of 100 articles of each kind: 


*PrimMkse ai aisa lees ade $5.50 | Dictionaries......... eta $9.75 
Pata amr re tonic stole deans tae LS). Frail @OAGS ce cace whe cece eee 16.60 
Wagons..... ORGS A Ae 62525) |WubyPEWLIGERS os apse aveuas ste 60.50 


SSCS ote ato ess cas cis Sverre UO AAIDESKS rh\Neaete.\. s ea. tnt eee 8.35 


WRITTEN EXERCISES 
Multiply by 10 by moving the decimal point: 
Bes Si Beat oe Ze eas 9 11.93. 
2, 20.12. 4, 29.8. 6. 196.75. ‘8. 400.3. 10. 287.1. 


Multiply by 100 by moving the decimal point : 
ML Zoe BS. (500s) Bey ds 25. Pe de. 19. 4.05. 
12, 13:65. 14. .01.° 16. 25225.,, 18. 675. 20. 3.125, 


BILLS 


149. Hundredths occur in problems relating to dollars and 
cents. Making and footing bills, or accounts, is one of the chief 
uses of decimals, requiring addition and multiplication. 


ORAL EXERCISES 


1. What is the cost of 2 lb. of tea at $.45 a pound? 
2. What is the cost of 3 lb. of coffee at $.40 a pound? 
3. What is the cost of 5 lb. of lard at $.08 a pound? 
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State the cost of: 
4, 4 yd. lace, @ $.15. 7. 24 yd. silk, @ $1.00. 
8. 8 sticks of braid, @ $.06. 8. 4 doz. doilies, @ $.12 each. 
6. 8 yd. woolen, @ $.75. 9. 10 yd. calico, @ $.064. 


WRITTEN EXERCISES 


1. Copy the items of the following bill; find the cost of 
each article and the total of the bill: 


- Dofn Wanamaker 
Piroadaay,litbec to Handi Se 


Mew Yok} 


‘Mr. Charles Sampaon, 


512 West 115th Street, 
New York City. 


23 Yd. Waist Goods.50. 
se eo » .50 
7 & Lam 220 
12 Handkerohiefa .12 1/2 
2 Blanket 3.50 
2 _ Comfort 2.50 
6 Towele 03S 
2 Sheets 
4 e 
4 





Find the amount of each of the following bilts : 


2. A customer bought of a baker and confectioner: 


CaING Varnes sins os $550) |) Cheese. yaa. «>: elo || reddy easy + ace $.20 
Goolsdeste 589 22 LAO a Waiters sie. oat OSes Calon a Wet he. OSs 80 
Rieter eis satt 35 





Pigs reas o. ZOO) PINTS a Meee Mercer 25 
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3. A family bought from a grocer: 


wan. PMiesic. a. $.18 | Jan. 9. Hggs....... $.35 | Jan. 20. Gelatine. .$.15 
Dates, ... .08 BORD sole seer 20 Bananas.. .10 
Coffee .... .35 Clothes line. .30 Saltines .. .15 
Peasy ccse 30 Com.se eee 30 Salmon... .25 
Oranges... .25 | Jan.15. Butter...... .90 | Jan. 26. Crackers... .10 
Bananas.. .10 Coffee ....... .80 Butter ... .90 
INUUES ee ae el Celery...... LO Ose are aes 13 
Butters. .90 Potatoes.... .20 Coffee.... .85 
Celery.... .15 Oiljs5 Scnawee 13 Ear te. ec 

4. A lady purchased at a dry-goods store: 
IS DOltS OLAlaCO se coe aie at PLOOMMEANSbeetS casts arise eee at $.70 
U8: rolls: cofton: batting! Ver .c5 se weySeets ina.) .o<4 coe hota 08 
9} yd. outing flannel ...... Ste Ora Sayles trys, crcrtencyetete eters Sy. 

5. A restaurant keeper purchased at the market: 

Popo mbee ished Kites csleteleient ee AG. PalO alms elotavedll eran cece e se at $.15 
Bete CINLCK OMe bsisiocomne oe licks Oe. Oa | Comme bOlledibanay...). eee coke 
Ae KentlerOast, scm © eOROSA Sa — DeOL SOW nc cs e006 Cee ca LO! 
SIG UsOVSLEES™ yoic.e enutterieratee ec SS ERGO MMe ue CAUSAL Ons. wei aes cree cee 


6. Bought of Baker and Taylor: 25 copies Shakespeare 
(school ed.), at $1.25 each; 70 copies Scott’s “Lady of the 
Lake,” at $.75 each; 1 gross (12 doz.) copy books, at $.75 per 
doz.; 12 class naminleoe at $.25 each. 

?, Bought of Macy and Co.: Aug. 1, 25 yd. Am. prints at 
‘$.07 a yd.; 24 yd. Janesville sheeting at $.08; 12 yd. damask 
toweling at $.15; Aug. 15, 5 cotton spreads at $3.25 each; 15 
yd. pillow tubing at $.25. 

8. Bought of Best & Co. May 2, 12 children’s suits at $2.15 
‘each; 40 pairs of children’s shoes at 58 cts. a pair. June 10, 36 


children’s coats at $3.75 each; 24 children’s bonnets at 39 cts. 
each. 


9. Bought of Roger, Nash, & ne Sept. 1, 20 men’s suits at 
$12.40 each; 35 overcoats at $19.60 each; Oct. 5, 15 silk vests at 
$2.85 each; 4 dozen men’s hats at $1.45 oh 


10. Using your own name as purchaser, write bills for Exer- 
‘ises 6 and 9. 
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DIVISION 
Division of a Decimal by an Integer 


150. Exampte: Divide $36.12 by 6. 


$6.02 In dividing $36.12 by 6, how do we know when the 


$36.12 dollars, or the integral part of the quotient, 
eee 2 have been found? 


151. To divide a decimal by an integer, divide as with integers 
and place the decimal point in the quotient as soon as the integral 
part oj the dividend has been divided. 


Exampte: Divide $7 by 3. 


$2 .334 
3) $7.00 


In this example, if the division were continued there wouid always 
be a remainder; but it would be useless to carry the division farther 
than cents, because we have no coins of lower value. Stopping when 
two decimal places of the quotient have been found is called carrying 
the division to two decimal places. In dividing numbers other than 
cents, it may be necessary to carry the quotient to more places. 


WRITTEN EXERCISES. 


Divide, carrying any inexact divisions to two decimal 

places: 

1. 3.00 + 5. & 3.5+5. 11. 3.05+6. 16. 37.2+ 9. 

2 32.8 +8. Wasco is) 912. 4.65 -$ 15> 17242625 = 25: 

: 8. 1.47 ~ 7. 8.2.5+5. 18. 3.00+7. 18.18.42 + 42. 

4. .169+13. 9.9.6+12. 14. 3.16+3. 19. 224.3+81. 

& 38.2+9. 10. .49+7. 15.3.12+6. 20. 99.74 + 34. 
21. 40.35 + 19. 24. 2.05+45... 27. 30.63 = 36. 
Berea lAN 2a slo e557) 0 28. 21005 4-15, 
23.17.09+13.  26.89.65+75. 29. 1.008+ 11. 
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Solve: 

30. When 8 pairs of shoes cost $17.20, what is the price per 
pair? 

31. An implement dealer bought 9 farm wagons of the same 
kind for $436.50. What did he pay for each? 


32. A farmer sold 65 bu. of oats for $32.75. How much did 
he receive a bushel? 


33. A fence 43.2 yd. long contains 12 equal lengths. How 
many yards in each length? 


34. A teamster drew away 13.5 cu. yd. of earth in 15 equal 
loads. How many cubic yards did he draw per load? 


35. From a roll of 862.4 yd. of wire, 28 equal lengths are cut. 
What is the length of each piece? 


36. A lot of 45 overcoats of the same kind cost a merchant 
$735.75. How much did he pay per coat? 


37. 38 sets of books were sold at wholesale for $361. How 
many dollars did they bring per set? 


Division of a Decimal by 10 and by 100 


152. Preparatory. 


1. How may the result of multiplying a decimal number 
by 10 be found easily? The result of multiplying by 100? 


2.10 KB = (>)? Thenys dof 6:=.C° )? 
O23 Bie hen, Pon32 = (* )? 
“100. .05 = ())? Then, .01 or b= (. )? 

5. 100 X 3.25 =( )? Then, .01 of 325 =( )? 


m 


153. To divide a decimal by 10, move the decimal point one 
place to the lejt. 


154. To divide a decimal by 100, move the decimal point two 
places to the left. 
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ORAL EXERCISES 


Divide by 10 and state the answer: 
V°325. 3..2,005. De 0: 7. 20. 9. 20.8. 
ae Oise) 4. 9,675. 6. 27.5. 8. 35. 10. 200.5. 


Divide by 100 and state the answer: 
11.47.11. 15. 8,500. 19. 35. 23. 625. 27.. 6,250. 
12. 862.5. 16.37.50. 20. 15. 24. 9.4, 28. 1,025. 
13, 16.5: 17.4,309.. - 21, 350... 25. 100.5. 29.36.81. 
14.60.05. 18.60.95. :22. 27. 26. 20.40. 30.30.09. 


Solve : 
31. The area of a rectangle is 25.5 sq.in., and the height is 
10 in. What is the length of the base? 
Plan: Since 10 X base = 25.5, the base = +1; of 25.5. 
32. The area of a rectangle is 23.5 sq. ft., and the base is 
10 ft. What is the height? 
Plan : Since 10 X altitude = 23.5, the altitude = ay of 23.5. 
33. The area of a rectangle is 327.5 sq. in., and the base is 
100 in. Find the height. Use A to indicate height. 
Plan: Since 100 X A = 327.5, A = zh, of 327.5. 
34. If it costs $2.50 to ride 100 mi. on the railroad, what is 
the rate per mile? 
35. A man received $18.50 for 10 days’ work. How much 
was this per day? 
36. When the freight on 1000 lb. of books is $16.80, what 
is the rate per pound? Per 100 lb? 
37. An automobile was driven 295.5 mi. in 10 hr. How 
many miles was this per hour? 
38. The following shows the cost of 10 articles of each kind. 
What was the cost of 1? s 
Chairs, $42 .50. Stoves, $200.00. Tables, $82.50. 
Desks, $95.50. Bookcases, $150.50. ‘Pictures, $74.20. 
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REDUCTION 


Reduction of a Decimal Fraction to a Common Fraction 


155. Preparatory. 


& @) es a ely Ae iG), 


156. To reduce adecimal fractionto a common fraction, supply 
the denominator of the decimal jraction and reduce to lowest terms. 


1 

25° 1 
Thus, .025 ==25,. 300077 40" 

40 

1 
g ae at a 
Also, .162 100 @ X 500 6° 
2 


Also, 2.05 = 2785 = 2x4. 


WRITTEN EXERCISES 


Reduce to common fractions in lowest terms : 

Be “4,625.59, 19. Qe as, 13. .075. 16. .16: 
Reeds, 9 Os 9.00, LPS. Ole?” ade h25, 14. 4-05. 49) oR 
3.8. 6. .45. 9.40. ° 12. 4.95. 15. .375. 18. .008. 


Reduction of a Common Fraction to a Decimal Fraction 
15%. Preparatory. 


1. How is 4 changed to an equal fraction whose denom- 
inator is 10? How is to expressed decimally? 

2. How is 3 changed to an equal fraction whose denom- 
inator is 100? How is too expressed decimally? 

3. How is 4 changed to an equal fraction whose denom- 
inator is 1000? How is $ expressed decimally? 


4. How is 34% expressed as thousandths? Express 12, 
decimally. 
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WRITTEN EXERCISES 
Express decimally : 
1. 3. 4, 3. 7.% 10.48. 13.4%. 16.18. 
2. 3. 5. 3. 8 $11. 4. 14.428 17.44. 
3. of. 6.5. Of 12.7%. 15. x4). 18. oF. 


158. To express any fraction decimally, divide the numerator 
by the denominator. 
ExamptE: Express 3 decimally. 


662 Lhe 2 units are regarded as 20 tenths. This gives a 

. 3 . . . 

00 quotient .6 with a remainder of .2. _ These are re- 
3)2.00 garded as 20 hundreMths, and the resulting quo- 

tient is .06, with a remainder of .02. The further division of this 


remainder by 3 may be indicated by % placed in the quotient. More 
than two or three decimal places are seldom required. 
WRITTEN EXERCISES 
Express decimally to two places : 
4. 5. t. 9. 4. 13. 3. 17. 124. 
ae 6. $. 10. 3. 14-4. 18. 73. 
Bi fe eat TE Goes 152.5. 19. 8%. 
4, 12. 8. 54. 12; 2.5. 16. 9%. 20. 168. 


159. Some decimals are more convenient to use in multi- 
plication and division when expressed in the common fraction 


form. 
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ORAL EXERCISES 
1. What part of a dollar is 124 cts.? What is the cost of 
a dozen collars at 124 cts. each? 


2. What part of $100 is $124? What is the cost of 9 See 
nesses at $124 each? 


3. What part of $100 is $334? What is the cost of 6 suites 
of furniture at $334 a suite? 


4, What part of $100 is $162? What is the cost of 18 
tables at $16% each? 


5. A real-estate agent bought some property for $2,400 and 
sold it so as to gain .334 of what he paid for it. For how much 
did he sell it? , 


6. .25 is how many fourths? To divide a number by .25 
is to divide it by what fraction? 


WRITTEN EXERCISES 


Divide by .25, using the shortest method : 
a 7D. 3. $3.75. 5. 25.50. 7. 4.25 mi. 
2. $46.50. 4. 20.125 lb. 6. 3.03 ft. 8. 50.775. 
Solve : 
9. What is the cost of 42 dozen pencils at 334 cts. per dozen? 


10. .334 is how many thirds? To divide by .334 is to mul- 
tiply by what number? 


11, When .334 of a yd. of cloth costs $1.70, what is the price 
per yard? 

12. When silk is 663 cts. a yard, what is the cost of 30 vost 
13. What is the cost of 40 bu. of potatoes at 874 cts. a bushel? 
14. What is the cost of 12 lb. of tea at 662 cts. a pound? 

15. What is the cost of 65 Ib. of butter at 20 cts. a pound? 
16. What is the cost of 36 lb. of cheese at 163 cts. a pound? 
17. What is the cost of 24 Ib. of coffee at 374 cts. a pound? 
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REVIEW 


ORAL EXERCISES 


i. Express as hundredths: .4; .9; .12. 

2. Express as tenths: .40; .80; 2.60. 

3. Express as thousandths: .04; .07; .6. 

4. Add 2.5, .4, .6, .3. 

5. Subtract .9 from 2.6. .3from3. 1.4 from 5.6. 

6. At 124 cts. per yd., what is the cost of 3 yd. of en 
Powe? 4 yas? "Sydi? <11-yd.2 

7. Multiply 4 by 9. .7 by 4. .8by 5. .5 by 9. 

8. Multiply 3 by .16. 3by 1.6. 4 by 1.5. 4 by .15. 

9. Express in hundredths: 1.40; 6.30; 20.8; 9.6; 4.05. 

10. How many times 334 cts. is $1? $1.334? $1.663? 
$2? $2.662? $2.334? $5? 

11. At the rate of .55 mi. in a minute, how far does a train 
go in 10 min.? In 100 min.? 

12. What is the cost of 100 chairs at $5.55 apiece? Of 

100 tables at $13.40 apiece? Of 10 books at $1.63 apiece? 

13. What is the cost of 3 lb. of sugar at $.15alb.? Of 4 lb. 
of tea at $.45? Of 6 lb. of candy at $.35? Of 34 yd. of silk at 
$1.50? Of 4 doz. buttons at $.12 each? 

14, At 124 cts. a pound, how many pounds of sugar can be 
bought for $1? 

_ 15. Divide by 10: 6.5; 3.4; 3.5; 48.6; 912.7. 

16. The area of a rectangle is 45.5, and the altitude is 10 
a What is the length of the base? 

. If it costs $3 to ride 100 mi. on the railroad, what is the 
oe per mile? 

18. A train went 365.5 mi. in 10 hr. _ Bow many miles did 
it go in one hour? 
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19. What part of 25 cts. is 124 cts.? What part of $1 is 
25 cts.? What part of $1 is 124 cts.? 


20. How many times 12} cts. is 374 cts.?2 What part of a 
dollar is 374 cts.? 


WRITTEN EXERCISES 
1. Reduce to common fractions in lowest terms: .6; 4.36; 
03; .705; .075; .5; .004. 
2. Express decimally: 3; 2; 4; 3385; 123. 

' 3. Divide, carrying any inexact division to two decimal 
places: 45+5; .86+6; 7.2+9; 143 +17; 8.00 + <3 
2.004 + 11. | 

4. Express decimally to two places: 2; $; 4; ay; 245; At 
5. A field is 25.4 ft. on one side, 14.06 ft. on another, 32.35 


ft. on another, and 13.6 ft. on the fourth side. Find the dis- 
tance around the field. 


6. An acre of land produced 36.25 bu. of corn; when sown 
with wheat it produced 24.65 bu. How many more bushels 
of corn than of wheat did it produce? 

7. The water runs into 3 cisterns at the rate of 12.06 gal., 
5.6 gal., and 1.35 gal., respectively, per hour. How many gal- 
lons run into all three cisterns in one hour? In 10 hr.? 

8. One building is 74.9 ft. high, and another 145.03 ft. Find 
the difference in their heights. 


9. How far can a train go in 6 hr. if it travels 37.92 mi. 
per hour? 


10. A man earns $3.35 a day. How much does he earn in 
14 days? 


11. If 123 boxes each 6.09 in. in height are piled one on 
the other, what will be the height of the pile? 

12. A square is 2.4 ft. on aside. Find its perimeter. 

13. A triangle is 13.7 in. on each side. Find its perimeter. 
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_ 14. A subscription agency offers the following sets of maga- 
zines at the prices quoted: 


ALL OFFERS ARE FOR ONE FULL YEAR. 


Walker’s and McClure’s . 
Walker’s and Scribner’s Mabneine 
Walker’s and Harper’s Magazine . 

| Walker’s and Century Magazine 
Walker’s and McClure’s and Munsey’s. : 
Walker’s and McClure’s and Cosmopolitan . 
Walker’s and Munsey’s and Cosmopolitan 


Walker’s and McClure’s and Ainsleé’s 
Walker’s and Munsey’s and Ainslee’s . 
Walker’s and Ainslee’s and Pearson’s . 
Walker’s and Cosmopolitan 

Walker’s and Munsey’s . 

Walker’s and Ainslee’s . 

Walker’s and Ledger Monthly . 
Walker’s and Youth’s Companion 





If the regular subscription price of Walker’s and McClure’s. 
magazines is $1.50 each per year, how much is saved in a year 
by accepting the offer of the agency? 

15. If the regular price of Scribner’s is $3, how much is 
saved by accepting the second offer of the agency? 

16. Answer the same question for the third, fourth, and 
fifth offers, taking the regular price of Harper’s as $4, of the 
Century as $4, and of Munsey’s as $1. 

17. Make and solve 10 other problems, taking the regular 
price of the Cosmopolitan as $1, of Ainslee’s as $1.50, of Pear- 
son’s as $1, of the Ledger Monthly as $1, and of the Youth’s 
Companion as $1.75. 

18. A man wishes to fence a rectangular lot 60 ft. by 110 ft. 
with netting at 40 cts. per roll of 100 ft. If broken rolls are 
not sold, how much must he pay for the netting? 

19. Find the cost of 12 yd. of broadcloth at $2.30 per yard 
and 18 yd. of lining silk at 59 cts. per yard. 

; $ 
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20. The table shows the cost per person of various necessi- 
ties during a recent period of 8 years: 














YEAR. BREADSTUFEFS. MEATS. CLOTHING. 
1 $10. 504 $7.058 $13. 602 
2 10.587 7.529 13.808 
3 12.783 7.694 14. 663 
4 13.483 7.988 15.021 
5 14. 898 8.906 16.324 
6 14.904 9.430 15.098 
ay 20.534 11.628 15.533 
8 17.473 9.269 17.136 








Find the increase or decrease in the cost of each item from 
year to year. 

21. Find the cost of a roll, 150 running feet, of wire netting 
at 38 cts. per, 100 ft. 

22. Find the cost of 27 fruit-jars at 84 cts. per dozen, 18 tum- 
blers at 72 cts. per dozen, 9 goblets at $1.80 per dozen, and 40 
cups at $1.50 per dozen. 

23. Find the cost of 4 gross of photographic paper (1 gross 
= 12 dozen) at 94 cts. per gross, $ of a gross of pencils at $1.50 
per gross, $ dozen inkstands at $.35 each. 

24. At 3 cts. per foot, what is the cost of sufficient picture- 
molding to go around a room 14 ft. by 17 ft.? 

25. A man bought a 25-foot lot at $15.50 per foot. Later 
he bought two adjacent 20-foot lots at $24.75 per foot. Still 
later he bought a 40-foot corner lot adjacent to one of these at 
$41.25 per’ foot. 
How much.did he 
pay for all? 

26. The lots of 
_ Exercise 25 were 
125 ft. deep. What is the cost of a fence surrounding the whole 
plot at 65 cts. per running foot? ; 


® 


25 ft. 





CHAPTER IV 
DENOMINATE NUMBERS 


160. Concrete numbers relating to units of measure are 
called denominate numbers. 
Thus, $2; 6 0z.; 3.5 ft.; 4 gal.; 2 qt., are denominate numbers. 


161. Denominate numbers expressed in terms of two or 
more units are called compound numbers. 
Thus, 2 mi. 60 rd. 10 ft. is a compound number. 


162. MEASURES OF CAPACITY 


Liquid Measure 


4 gills (gi.) = 1 pint (pt.). 
2 pints = i quart (qt.). 


4 quarts = 1 gallon (gal.). 





Barrels (bbl.) are of various sizes, but 31} gal. is to be taken as 
the capacity of a barrel unless otherwise stated. 2 bbl. = a hogshead. 


Dry Measure 


2 pints (pt.) = 1 quart (qt.). 
8 quarts = 1 peck (pk.). 


4 pecks = 1 bushel (bu.). 





ORAL EXERCISES 


1. 1 qt. is what part of a gallon? ae 


2. 1 pk. is what part of a bushel? 
9 121 
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Express: 
3.5 gal.as quarts. 6. 2 pt. as gills. 9. 24 qt. as pints. 
4. 3 bu. as pecks. 7.2 gal. as pints. 10. 2 pk. as quarts. 
5. 1 pk. as pints. 8. 1 gal. as gills. 11. 2} bu. as pecks. 


WRITTEN EXERCISES 


1. How many barrels in a cistern containing 630 gal.? 

2. How many bushels in 800 one-quart crates of berries? 

3. How many 1-pint bottles can be filled from 90 qt. of 
milk? 

4. How many 5-gallon kegs can be filled from 20 bbl. of 
vinegar? 

5. How many 3-gallon oil tanks can be filled from 6 bbl. 
of gasoline? 
. 6. How many 2-gallon cans can be filled from 188 qt. of 

milk? 


7. How many half-gallon pails can be filled from 37 gal. 
2 qt. of syrup? 


163. MEASURES OF WEIGHT AND VALUE 


The tables in bold type are in everyday use and should be learned 
thoroughly. The other tables\are of limited use. 


Avoirdupois Weight 


16 ounces (0z.) = 1 pound (Ib.). 


2,000 pounds = 1 ton (T.). 





100 lb. is still sometimes used as a unit of measure and abbreviated 
ewt. 2,000 lb. is often called a short ton, and the ton of 2,240 Ib., 
used at the mines in weighing coal and ores, is called the long ton or 
gross ton. A pound avoirdupois (avd.) contains 7,000 grains. 
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“Troy Weight 


Valuable metals like gold and platinum are still weighed by troy 
weight. 
24 grains (gr.) = 1 pennyweight (pwt. or dwt.). 
20 pennyweights = 1 ounce (0z.). 
12 oz. = 1 pound (Ib.). 
The carat weight, used in weighing diamonds, varies: but it should 
be taken as 34 troy grains unless otherwise stated. 
In speaking of gold as “so many carats fine,” one means so many 
twenty-fourths of pure gold. Thus, gold 14 carats fine is $4 pure gold - 
and $$ alloy (cheaper metals). 


Apothecaries’ Weight 


In preparing prescriptions druggists use apothecaries’ weight. 
20 grains (gr.) = 1 scruple (sc. or 9). 
3 scruples = 1 dram (dr. or 3). 
8 drams = 1 ounce (oz. or 3). 
12 ounces = 1 pound (Ib.). 
In the following pages all references to weight pertain to avoir- 
dupois weight unless otherwise stated. 


United States Money 
Review the table of United States money. 








10 cents (¢ or cts.) = 1 dime. 
10 dimes = 1 dollar ($1). 
100 cents = 1 dollar. 





ORAL EXERCISES 


1. How many pounds avoirdupois in 32 02z.? 
2. How many 100-pound bales of hay make a ton? 
3. How many ounces in 2$1b.? In 5 lb.? 
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4. How many dimes in $1.40? In $5.50? 
5. How many cents in $3.50? In $3.05? 


WRITTEN EXERCISES 
Hapress: 


1. 96 oz. as pounds (avd.). 5. 120 oz. as pounds (avd.). 
2. 2,500 lb. as tons (short). 6. 5,600 Ib. as tons (long). 

_ 3. 94 1b. as ounces (avd.). 7. 256 oz. as pounds. 
4. 243 lb. as ounces (avd.). 8. 1872 oz. as pounds (avd.). 


_. 9. How many short tons of coal could be sold from a car- 
load weighing 50 long tons? 
10. How many pounds in 48.75 long tons? 


Questions on Tables Not Generally Used 


1. How many pennyweights in a pound troy? 

2. What is meant by saying that a ring is 18 carats gold? 

3. How many grains troy does a diamond weigh that 
weighs 3 carats? 

4, How many scruples in an ounce apothecaries'? 

5. How many drams in a pound apothecaries’? 

6. How many grains in a dram? | 


7. How many 5-grain powders can be made from a dram 
- of quinine? 
8. Express 5 oz. as scruples. Also as drams. 
9. Express 2} 1b. as grains (troy). 24 1b. as grains (apoth.). 
10. Find the difference between the number of grains in a 
pound avoirdupois and the number in a pound troy. 
11. How many pennyweights of pure poles in a pin 14 carats 
fine, weighing 12 pwt.? 


12. How many grains in an ounce apothecaries’? 


13. How many 4-grain powders can be made from 4 of an 
ounce of salol? 


TABLES OF MEASURE - 125 


164. MEASURES OF TIME 


60 seconds (sec.) = 1 minute (min.). 
60 minutes = 1 hour (hr.). 
24 hours = 1 day (da.). 


7 days = 1 week (wk.). 
12 months (mo.) = 1 year (yr.). 
100 years = 1 century. 





April, June, September, and November have 30 days each. The 
rest, except February, have 31. February has 28 days (29 in leap 
years). 

There are 365 days in a common year and 366 days in a leap year. 
Every year whose number is divisible by 4 is a leap year, except that 
century years are leap years only when divisible by 400. 


ORAL EXERCISES 


1. How many minutes in 2 hr.? Ifhr.? I4hr.?, $hr.? 
2. How many seconds in 4 min.? $min.? 1§ min.? 

3. How many days in 10 wk.? In 8 wk.? 

4. How many weeks and days ina 30-day month? 


165. MEASURING BY TWELVES 


12 units = 1 dozen (doz.). 


12 dozen = 1 gross (gr.). 





12 gross = 1 great gross. 


ORAL EXERCISES 
1. How many pencils in 24.doz.? In 34 doz.? 
2, How many dozens in 3 gr.? In-2}er.? In { gr.? 
3. Hoa many dozens in 108 eggs? In 144 eggs? In 2527 
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166. MEASURES OF LENGTH, AREA, AND VOLUME 


Linear Measure 


12 inches (in.) = 1 foot (ft.). 
3 feet = 1 yard (yd.). 
16.5 feet or 5.5 yards = 1 rod (rd.). 


320 rods = 1 mile (mi.). 
1,760 yards = 1 mile. 
5,280 feet = 1 mile. 





a unit of 6 ft., called the fathom, is used to measure depths at sea. 
A cable length is 120 fathoms. 

Distances at sea are measured by a nautical mile, which equals 
1.15 common or statute miles. 

Draughtsmen often use the symbols ’ and ” to express feet and 
inches. Thus, 5 ft. 6 in. is written 5’ 6”. 


Square Measure 


144 square inches (sq. in.) = 1 square foot (sq. ft.). 
9 square feet = 1 square yard (sq. yd.). 
30; square yards = 1 square rod (sq. rd.). 
160 square rods = 1 acre (A.). 
640 acres = 1 square mile (sq. mi.). 
36 square miles = a township. 





Cubic Measure 


1,728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.). 


27 cubic feet = 1 cubic yard (cu. yd.). 





Surveyors still use a special table as follows: 


100 links (7.92 in.) = 1 chain (4 rd. or 66 ft.). 
80 chains = 1 mile. 
10 square chains = 1 acre. 
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In measuring excavations, 1 cu. yd. is regarded as a load. 
In measuring masonry, 243 cu. ft. is regarded as a perch of stone. 
_ This is not uniformly used, however. 

In measuring wood, a pile of 4-foot wood 8 ft. long and 4 ft. high 
is called a cord. 128 cu. ft. = 1 cord. 

A cord of stove wood is a pile of wood cut in stove lengths (usually 
16 in.) 8 ft. long and 4 ft. high. 


ORAL EXERCISES 


1. How many inches are there in a yard? 
2. How many feet are there in 4 rd.? 
3. How many yards are there in 4 of a mile? 


4, How many square rods in 4 of an acre? In 1 of an 
acre? 


5. How many acres in a square 4 mi. on a side? 
6. How many cubic feet in 4 of a cubic yard ? 


WRITTEN EXERCISES 


1. How many cords of wood in 384 cu. ft.? 
2. How many acres in a township? 
3. How many cubic inches in 5} cu. ft.? 
4. A farm measured 45.8 square chains. How many acres 
in the farm? 

5. Some metal roofing cost at the rate of 1 ct. per square 
inch. How much was this per square yard? 

6. When a balloon was 14 mi. above the, ground, how many 
feet high was it? 

7. How many cubic inches in a block of marble 2 ft. wide, 
2 ft. thick, and 4 ft. long? 

8. A court 2 rd. wide and 44 rd. long was paved with ce- 
ment. How many square yards of cement in the court? 

9. How many cubic yards of earth were taken out in ex- 
cavating a cellar 54 ft. wide, 180 ft. long, and 9 ft. deep? 
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ANGULAR MEASURE 


16%. When it is 3 o’clock the hands of a clock form a 
right angle. 

When the minute hand moves from 
XII to III, it turns through a right 
angle. 

In order to describe the size of 
angles we suppose a right angle to be 
divided into 90 equal angles, called 
degrees, indicated by the sign °. 





Each degree is divided into 60 equal parts pore 
called minutes, indicated by ’. os 

Each minute is divided into 60 equal 3 
parts called seconds, indicated by ’’. : 

When the hands of a clock form a . 


right angle, as at 3 o’clock, what 
fraction of the clock-face is included 
between them? 

If we think of the lettered circle of 
the clock-face as measuring the angles, we see that the circle 
measures 4 right angles. 


75° 


B 


TABLE 


60 seconds (60’’) = 1 minute (1’). 
60 minutes = 1 degree (1°). 


- 90 degrees = 1 right angle. 
360 degrees = 4 right angles. 





ORAL EXERCISES 


1. How many degrees in each angle of a square? 
2. How many degrees in one-half of a right angle? 
3. How many degrees in an angle containing 2 right angies? 
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WRITTEN EXERCISES 


1. A pie is cut into 4 equal pieces. How many degrees 
are there in the angle between the sides of each piece? How 
many degrees are there in the angle of each piece, if the pie is cut 
into 6 equal pieces? Into 8 equal pieces? 

2. A wheel has 8 spokes. What is the angle between each 
spoke and the next? 

3. A ship is sailing north. Through how many degrees 
must it turn to change its course to northeast? 

4. Through how many degrees does the minute-hand of a 
clock turn in an hour? Injhr.? Injhr.? In 10 min.? In 
5 min.? 

5. What is the angle between the hour-hand and the min- 
ute-hand at 2 o’clock? At 5 o’clock? 

6. How many seconds in 53’? In 34’? In 1°? 

7% How many minutes in 14°? In 53°? 

8. Draw’ a square and connect the opposite corners by 
diagonal lines. What is the’size of each angle between the 
cross lines? 

9. What is the size of each angle of a rectangle? How many 
degrees in the sum of the angles of a rectangle? 

10. Draw a line from the center of the clock-face to XII, then 
one to III, and one to VIII. How many degrees in each angle 
made by these lines? 

11. Join the center of the clock-face with the point corre- 
sponding to III; join the center with the point corresponding 
to IX. What is the number of degrees in the angle between 
these lines? 

12. A windmill had 4 sails making 4 equal angles. How 
many minutes in each of these angles? ~~ 

13. How many minutes in the angle between the hands of 
the clock at 4 o’clock? 
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PROCESSES WITH DENOMINATE NUMBERS 


Reduction 


168. Changing the form of a denominate number without 
changing its value is called reduction. 


Thus, 3 gal. 2 oe may be expressed as 14 qt. or 28 pt. or 34 gal. 


169. crabs a number to another of lower denomina- . 
tion is called reduction descending. 


For example, 2 lb. may be changed to 32 oz. 


170. Exampte: Reduce 36 gal. 1 qt. to pints. 


36 

ae 

14d + 1 = 145 
_2 
290 


36 gal. 1 qt. = 290 pt. 
(1) Since 1 gal. = 4 qt., 36 gal. = 36 X 4 qt. = 144 qt. 
(2) 144 qt. +1 qt. = 145 qt. 
(3) Since 1 qt. = 2 pt., 145 qt. = 145 X 2 pt. = 290 pt. 
In computing the result, we multiply 36 by 4 instead of multiply- 
ing 4 by 36, because the work is easier, and the result is the same. 


WRITTEN EXERCISES 


Reduce: 
1. 1 rd. 5 ft. to.inches. 7 3 gal. 2 qt. to pints. 
2. 4 lb. 2 oz. to ounces. 8. 1 bu. 2pk. 4 qt. to quarts. 
3, 5 fda 12 tts to feet: 9. 5 pk. 7 qt. to pints. 


4. 1 T. 1017 Ib. to pounds. 10. 8’ 10” to inches. 
5. 12 gross, 8 doz. to units. 141. 12 yd. 2 ft. to feet. 
6. 4% A. to square rods. 12. 3cu. yd. 9 cu. ft. to cu. ft. 


PROCESSES 131 


171. lence a number to another of higher denomina- 
tion is called reduction ascending. 


For example, 30 in. may be changed to 2 ft. 6 in. 


172. Exampie: Reduce 590 in. to yards. 
There are as many feet in 590 in. as 12 in. are 


12)590 contained times in 590 in., or 49 with a 
3)49 + 2 remainder of 2 in. 

IO: k There are as many yards in 49 ft. as 3 ft. are 

16 yd. ea = contained times in 49 ft., or 16 with a 


remainder of 1 ft. 


d. : \ 
1675 y Therefore 590 in. = 16 yd. 1 ft. 2 in. 


1 ft. 2 in. = 14 in. = 44 yd. = 7; yd. Hence, 16 yd. 1 ft. 2 in = 


16,5 yd. 
WRITTEN EXERCISES 


Reduce : 
1. 368 oz. to pounds. 10. 560 in. to yards. 
2. 400 pt. to gallons. 11. 840 sec. to hours. 
3. 340 pk. to bushels. 12. 250 in. to yards. , 
4. 3,600 sec. to hours. 13.. 4,060 yd. to miles. 
5. 52 wk. to days.! 14. 1,728 cu. in. to cubic feet. 
6. 900 things to gross. 15. 400 sq. in. to square feet. 
7. 3,456 cu. in. to cubic feet. 16. 184 T. to ounces. 
8. 1,865 pt. to gallons. 17. 3 yr. 10 da. to hours. 
9. 878 hr. to days. 18. 60.5 sq. yd. to square rods. 


Addition and Subtraction 


1473. Examptes: 

1. Add 12 ft. 8 in. and 25 ft. 7 in. 
Whenever the sum in any column is larger than 
i the number of units in the next higher 
2 aliticn alt: ee 
37 ft 1B in, denomination, the result must be reduced. 
$7 ft. 15 in. or Hence 15 in. = 1 ft. 3 in., and the 1 ft. is added 
388 ft. 3 in. _ to the next column. 


. 


12 oitay Sella: 
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2, Subtract 17 lb. 9 oz. from 39 lb. 3 oz. 


When the minuend in any column is too small, 


" i ; ay increase it by the value of a unit from the 
ES next left-hand column. Thus, 39 lb. 3 
21 lb. 10 02. oz. = 38 lb. 19 oz. 


174. To add or subtract compound numbers, add or subtract 
the numbers of each denomination, and reduce the result, 1j neces- 


sary. 
WRITTEN EXERCISES 


Add: 
1. 240 Ib. 10 oz. 3. 12 yd. 9 in. 5. 17 bu. 3 pk. 
15 lb. 12 02. , 18 yd. 6 in. 45 bu. 2 pk. 
2. 25gal.2qt.1pt. 4. 30 mi. 100rd. 6. 3 wk. 6 da. 
12 gal. 2 qt. 1 pt. 55 mi. 300 rd. 1i wk. 1 da. 
7. 40 rd. 10 ft. 6 in. 9. 7 wk. 6 da. 20 min. 
$1510. Sit. Sin. 8 wk. 5 da. 35 min. 
12 rd. 14 ft. 10 in. 6 wk. 0 da. 50 min. 
8. 12 gal. 3 qt. 1 pt. 10. 83 bu. 2 pk. 6 qt. 
40 gal. 2 qt. 1 pt. 17 bu. 0 pk. 7 qt. 
67 gal. 1 qt. 0 pt. 25 bu. 3 pk. 0 qt. 
Solve: 


11. A lawn is 12 yd. 2 ft. 9 in. long and 10 yd. 1 ft. 8a. 
wide. What is the distance around it? 

12. A grocer bought 3 bu. 1 pk. 5 qt. of cherries from one cus- 
tomer, 4 bu. 3 pk. 6 qt. from another, and 2 bu. 1 pk. 3 qt. 
from another. Find the total of these three amounts. 


Subtract : ; 
13. 25 gal. 1 qt. 14. 55 mi. 100 rd. 15. 10 wk. 5 da. 
12 gal. 2 qt. 35 mi. 300 rd. 7 wk. 6 da. 
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16. 48 lb. 8$0z. 17. 90 bu.2pk.1qt. 18. 18 rd. 64 ft. 


16 Ib. 92 oz. 45 bu. 1 pk. 1 qt. 9 rd. 8? ft. 
19. 58 gal. 2 qt. 0 pt. 20. 83 bu. 1 pk. 4 qt. 
17 gal. 3 qt. 1 pt. 25 bu. 1 pk. 0 qt. 
Solve : 


. 21. A dairy had 46 gal. 1 qt. 1 pt. of milk on hand in the 
morning and sold 41 gal: 3 qt. 1 pt. How much was left? 


22. A court is 100 yd. 2 ft. 9 in. long and 80 yd..1 ft. 10 in, 
wide. By how much does the length exceed the width? 


/ 


Multiplication 
175. Exampie: Find 7 times 12 rd. 24 ft. 
12rd. 2} ft. The product in the first column is 174 ft. 
7 This equals 1 rd. 1 ft. Hence we write 
84rd. 174 ft. or 1 ft. and add 1 rd. to the result in the 
85rd. 1 ft. next column. 


176. To multiply compound denominate numbers, multiply 
each denomination separately aud reduce the result, if necessary. 


WRITTEN EXERCISES 


Multiply: ’ 

- 1. 18 lb. 10 oz. by 16. .6. 6 mi. 1250 ft. by 15. 
2. 40 ft. 6 in. by 25. 7. 170 yd. 8 in. by 42. 
3. 17 gal. 1 pt. by 32. 8. 40 gr. 11 doz. by 66. 
4. 20 da. 6 hr. 10 min. by 50. 9. 120. ft. 7 in. by 33. 
5. 10 wk. 3 da. 10 hr. by 12. - 10. 40 T. 200 lb. by 100. 


11. An automobile tank held 5 gal. 3 qt. 1 pt. of gasoline. 
tow much gasoline did it take to fill the tank 6 times? 

12. A driving track was 40 rd. 12 ft. 6 in. long. How far did 
, horse go in traveling over this track 9 times? 
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Division 
1'7'7. Examprz: Ralph divided 47 lb. 6 oz. of sand into 8 
equal parts. How much did each part weigh? 
Divide 47 lb. 6 oz. by 8. 


5 |b. 142 oz. 
8)47 Ib. 60%. (4). Dividing 47 Ib. by 8 gives 5 1b. and 
40 7 lb. remaining. 

S 7X 16 = 112 (2) 7 lb.isthesameas7 X 1602. = 112 oz. 

118 oz. (3) Adding this to 6 oz. makes 118 oz. 
-s (4) Dividing 118 oz. by 8, we have 14? oz. 

39 Each part weighed 5 lb. 142 oz. 

6 


1°78. To divide a compound number by an abstract number, 
divide each denomination, beginning with the highest, and com- 
bine any remainder with the next lower denomination. 


WRITTEN EXERCISES 


Divide: 

a: W200 ft Banc ao, 6. 262 yd. 2 ft: 26. 

2. 500 lb. 6 oz. + 9. 7 90 rd. 44 ft. + 8. 

3. 200 da. 17 hr. + 15. , 8. 290 min. 40 sec. + 7. 
4. 17 mi. 100 rd. + 40. 9. 18 A. 40 sq. rd. + 20. 


5. 50 sq. ft. 80 sq. in. + 24. 10. 1 cu. ft. 500 cu. in. + 27, 


Solve: 

11. The fence around a square field measured 81 rd. Find 
the length of one side. 

12. There are 5 cans of equal size full of milk. The whole 
amount is 37 gal. and 2 qt. How much does each can hold? 


13. A cement walk 15 rd. 3 yd. 1 ft. 8 in. extends across the 
front of 3 equal lots. What is the frontage of each lot? 


Z 
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179. Exampte: How many iron bars 2 ft. 3 in. long can 
be cut from a rod 7 ft. 5 in. long? 

Divide 7 ft. 5 in. by 2 ft. 3 in. 

7 ft. 5in. = 89 in. 
. i oft. 3 iy = 270 in; 
89 in. + 27 in. = 3,8,. 

3 bars can be cut from the rod and the remainder equals 
af, of a bar. 

180. To divide one compound number by another, reduce both 
to the same denomination and divide. 


WRITTEN EXERCISES. : 
1. 90 ft. 9 in. + 8 ft. 6 in. 8. 2 sq. ft. 106 sq. in. + 12 sq. in. : 
ea20 gal 3.qt:-2egal. Viqt. 9.775 rd. 12 ft,.+ 3'rd. 10-ft, 
3. 40 bu.2 pk. + 3bu.6qt. 10, 12 hr. 28 min. + 5 hr.20 min. - 
17 lb. 4.0z.+21b.30z. 11. 24A.30sq.rd.+4A.10sq.rd. 
45 yd.2ft.+1ft.10in. 12. 10 mi. 10 rd. + 10 ft. 10 in. 
6. 48 gal. 1 pt. + 18 gal. 13. 20-gal. 2:qt. + 2 gal. 1 pt. 
7 17yd.2ft.+3yd.1ft. 14. 7-wk.2da.10hr.+1da.20hr. 


Solve: 

15. A grocer bought 4 bu. 3 pk. of strawberries and sold 
them 1 quart at a time. How many sales did he make? 

16. How many times can a 1-quart tank be filled from 14 
gal. 3 qt. of gasoline? 

17. A square rug 110 in. on a side is how many feet around? 

18. A car contained 4,950 lb. of coal. How many short tons - 
on the car? 

19. How many packages containing 2 lb. 12 oz. can be made 
from 30 lb. 4 oz. of starch? 

20. A milkman has 54 gal. 1 qt. 1 pt..of milk and uses it all 
to fill an equal numbér of quarighoiles and Bint bpt ies How 


many of each can he fill? 
10 


Se 
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APPLICATIONS OF DENOMINATE NUMBERS 


Measuring Surfaces 


AREAS OF PARALLELOGRAMS 


181. A parallelogram is a four-sided figure whose opposite 
sides are parallel, that is, everywhere an equal distance apart. 


A rectangle is a four-sided figure whose angles are right 


angles. 


RECTANGLE SQUARE PARALLELOGRAM 


ALTITUDE 


ALTITUDE 


A ‘square is a rectangle whose sides are equal. 

Squares and other rectangles are also parallelograms. 

The side on which a figure seems to stand is called its base. 
The height of a figure above its base is called its altitude. 


In finding ‘area, the base and the altitude must be of the same 
denomination,.as feet and feet, or yards and yards. 


182. The number of units in the area of a rectangle or a par- 
allelogram ws the product of the numbers measuring its base and 
altituite. 

Exampre: What is the area of a rectangle whose base is 
1 ft. 6 in. and whose altitude is 8 in.? 

Solution: (1) The base 1 ft. 6 in. = 18 in. 

(2) 8X 18 X 1 sq. in. = 144 sq. in. 
The ‘base :and the altitude expressed in inches are 18 in. and 8 


in., respectively. Hence the product of 8 and 18 is the number of 
square inches in the area of the rectangle. 
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WRITTEN EXERCISES : 


1. How many rectangular pieces of cardboard 9 in. by 12 
in. can be cut from a piece a yard square? 


Find the areas of. parallelograms with the following 
bases and altitudes : 
Re 3. 4. 5. 

Bases: 45 yd. 27D ft. 46:in.. “Sh Fe 

Altitudes: 1.75 yd. 15 ft: 11.5 )in. Ho ats 

6. A village lot is 50 ft. by 120 ft. How many square feet 
in its area? How many square yards? 

y. The Place de la Concorde in Paris is a rectangle 217 yd. 
by 357 yd. Find its area in square yards. 

g. What is the altitude of a parallelogram that is 67.5 in. 
long and contains 135 sq. in.? 

9. Find the area of the shaded por- 
tion of the walk shown in the picture. 

10. How many acres in a farm in 
the shape of a rectangle that is 250 
rd. long and 125 rd. wide? 

11. What is the cost of laying a 
cement walk 754 ft. long and 6 ft. 
wide at $.164 a square foot? 

12. How many feet long is a rectangular park that contains 
836,000 sq. yd. and is 1,426 ft. wide? ; 

13. What is the cost of making a playground 75 ft.long, 40 
ft. wide, at $1.25 a square yard? 

14. A skating pond in the form of a rectangle contained } 
of an acre and was 4 rd. wide. How long was the pond? 

15. How many square yards in a square court 100 ft. on a 
side? eS 
16. A garage had a floor space 42 ft. wide and 84 ft. long. 
How many square feet in the floor? 

10 
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g AREA OF TRIANGLES 
183. A triangle is a plane figure having three sides. 


184. The number of square units in the area of atriangle ts one- 
half of the product of the number of units measuring its base and 
altitude. 

Exampte: Find the area of a 
triangle whose base is 1 yd. 2 ft. 
and whose altitude is 9 inches. 


ALTITUDE 


BASE 


Solution: (1) 4 yd./2 ft. = 5 ft. SS AYO SFT. 

(2) 9 in. = 2 ft. 

(3) $xX2?X5X1 sq. ft. = 14 sq. ft. 

WRITTEN EXERCISES 
Find the area of each triangle : 
1. 2. 3. 4. ? 

Baseman 3 in. 9 ft. 24 yd. 6 ft. 
Altitude..... 4 in. 3 ft. 1 yd. 34 ft. 


5. Find the area of each of the following figures: 





4% RO 


1% RD. 11% YD. 
4% FT. 






| _ 3% IN. __S 





1K%IN. 


6. A triangular plot of ground had a base of 20 rd. and an 
altitude of 16 rd. How many acres in its area? 
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AREA OF TRAPEZOIDS 


- 485. A trapezoid is a plane fig- aa 
ure of four sides, two sides of which, plea 
and only two, are parallel. 
: 20 ft. 


186. The number of square units of area in a trapezoid is 
one-half the product of the number of units in the altitude and 
in the sum of the lengths of the bases. 

Exampte: Find the area of a trapezoid whose parallel bases 
are 15 ft. and 20 ft., and whose altitude is 5 ft. 


Solution: (1) 15 ft. + 20 ft. = 35 ft. 
(2) $X 5X 35X1 sq. ft. = 87.5 sq. ft. the area of the 


trapezoid. 
WRITTEN EXERCISES 


1. Let s represent the sum of the two parallel sides of a 
trapezoid, and a its altitude. What stands for its area? 


Find the areas of the following trapezoids: 


2 Se 4. 
¢ 
128 in. 
6in. i 
7 ft. 
=e 
5 
a 
et SO eee a 
10 in. 60 in. 27 ft. 
4FT.- 
<—-— 


5. A field is in the form of a trapezoid. 











The parallel sides are 116 yd. and 84 yd., and Po 
the distance between them is 50 yd. How Foo 












much will it cost to plow it and sow it with 
wheat at 6 cts. per 10 sq. yd? 

6. What will the stone for the-wall in the 
figure cost at 97 cts. per square foot of the 
face? 
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Find the area of each of the following trapezoids : 










































LOWER BASE. | UPPER BASE. ALTITUDE. AREA. 
al 

7 23 ft. 17 tt 12 ft. (eer 

8. 72 in. 28 in. 20 in. cm) 

9.  30yd. 20 yd. 12 yd. Gaal 

20. 32rd. 48 rd. 9 rd. Guat) 





11. What is the area of a trapezoid of bases 8 in. and 6 
in. and of altitude 4 in.? 


MEASURING LAND 


ORAL EXERCISES 


SV ADORATION 


mg 
Oda] 


rxunvcocnawnrsra fo 


RINK 
pen: 
4 
| 
Dy 


(RASS AMASLINOA OS MMIORH I LITE 


| 
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{PRAIA 





1. How many miles are there in the distance around the 
tract of land as shown in the picture? How many rods are 
there in this distance (1 mi. = 320 rd.)? 
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2, The land is divided into fourths, eighths, and sixteenths:, 
What part of the whole is each farm? How many rods are: 
there in the length of the Cass farm? In its breadth? 

3. How many rods of line-fence are there between the Casgs 
and French farms? Between the Cass and Rich farms? : 

4, What part of the square mile does the Cass farm occupy? “ 
The Rich farm? The Ross farm? The Smith farm? 


18%. Asquare mile of land contains 640 acres and is called 
by surveyors a section. , 


ORAL EXERCISES 


1. How many acres’ are there in the French farm? In 
the Smith farm? In’the Burns farm? + 

2. Which of the above farms occupy a quarter-section? 

3. From the dimensions in rods of the Smith farm find its 
area in square rods. How many acres does it contain? How 
many square rods are there in an acre? 





188. In surveying the newer states, the government surveyors 
divided the land into townships as nearly as possible 6 miles square. 
Each township is divided into 36 parts-talled sections, and these are 
recorded by number as shown in the figure. The township is re- 
garded as square for all computations. ’ 
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EXERCISES 


1. How many square miles are there in a township? 

2. In every township the Government sets apart section num- 
ber 16for school purposes. Howmanyacresis this? Ina locality 
where such land sells for $25 an acre, what is the gift worth? 

3. Section 31 is the one shown on p. 140. What part of 
the area of a township is this section? How many acres are 
there in a township? 

4. How many acres are there in a row of sections in a 
township? 

5. What will be the cost of a line-fence between section 
9 and section 10 at $1.75 a rod? ° 


6. If half of a township is timber land worth $10 an acre, 
and the rest is farming land worth $25 an acre, what is the 
value of the township? 


7. Make and solve 3 other problems about land. 


CARPETING, PAPERING, AND SHINGLING 
WRITTEN EXERCISES 


1. A certain room is 5 yd. long and 4 yd. wide. How 
many strips of carpet 1 yd. wide, and running the long way, 
will be required to cover the room? How many yards of car- 
pet will there be? 3 


2. In carpeting the sitting-room shown in the floor plan on 
p. 143, the strips are to run lengthwise, and 8 in. to the strip is 
to be allowed for matching the pattern. It is not customary in 
selling carpet to cut strips lengthwise, but a fraction of a yard in 
length i is sold. Make a drawing of the sitting-room floor show- 
ing the strips of carpet. 


3. How many yards of carpet } yd. wide will be required 
to carpet the sitting-room, if the strips run the long way of the 
room? 
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4, How many yards of carpet 1 yd. wide, that can be 
matched without waste, are needed to carpet the bedroom if 
the strips run the long way? 

5. A rug 9 ft. by 12 ft. 
is placed centrally in the 
dining-room, and yard-wide 
filling at 334 cts. per yard is 
used to cover the rest of 
the floor. What is the cost 
of the filling? 

Wall-paper is usually sold 
in rolls of 16 yd. each, the 
paper being 18 in. wide. 
Fractions of a roll are not 
sold. The number of strips 
that can be cut from a roll depends upon 
matching the pattern. In the bedroom of 
the above house the ceiling paper is to run the short way, 5 strips 
being cut from a roll. In the other rooms the ceiling paper is. cut so 
as to use 3 sixteen-foot strips to the roll. 

6. Find the cost of the paper for the ceilings of the bed- 
room, dining-room, and sitting-room at 40 cts. a roll. 

7. Taking the height of the rooms to be 9 ft., 5 strips can 
be cut from a roll. Allowing ;4, of the measured surface for 
doors, windows, baseboards, and frieze, find the cost of the paper 
for the three rooms, at 45 cts. a roll. 

8. How many shingles will be needed to cover a roof 42 ft. 
along the ridge and 18 ft. down the slope, allowing 800 shingles 


per 100 sq. ft.? 
68 FEET & \ 







Aifchew 


A'xa'e" 


Ding Room 
15x15! 


Si ting Roora 


15x12 6” 










9. Shingles are sold in bundles, 4 
“ bundles to the thousand, and a frac- 
tion of a bundle is not sold. Find the 
cost of the shingles actually used for 
the roof in the figure at $2.45 per thousand shingles and for the 
two gables at $3.80 per thousand. 
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Measuring Volume 
VOLUMES OF RECTANGULAR SOLIDS 


189. The number of cubic units in the volume of a rectan- 
gular solid, or prism, is the product of the numbers of units tn 
tts base and altitude. 

The area of the base must be expressed in 
square units corresponding to the linear units of 
the altitude. 

Examp.e: Find the volume of a rectan- 
gular box whose base is 50 sq. in. and whose 
altitude is 14 ft. 

Solution: (1) 14 ft. = 15 in. 

(2) 15 X 50 X 1 cu. in. = 750 cu. in. 





WRITTEN EXERCISES 


1. An ice-wagon has a bed 10 ft. 6 in. by 3 ft. 9 in., inside 
measure, and the ice is packed 4ft.2 in. high. How many 
cubic feet of ice are there? 


2. A street 40 ft. wide and 2 mi. long is to be covered with 
crushed stone to a depth of 3 in. Find the cost of the stone 
at $1.45 per cubic yard. 

3. How many wagon-loads will the quantity of stone men- 
tioned in Exercise 2 make, if the inside measurements of the 
wagon are 44 ft. by 94 ft. - 24 ft.? 

4. How many cubic feet of asphalt are required to cover a 
surface 6 ft. wide and 500 ft. long with a layer 3 in. thick ? 

5. How many cubic feet of material are therein a cement 
walk 450 ft. long, 44 ft. wide, and 6 in. thick? 

-6. How many cubic yards of masonry in a concrete dam 
350 ft. long, 12 ft. thick, and 36 ft. high? 

7. A tunnel 1000 ft. long, 30 ft. wide, 15 ft. high, was cut 

through rock. How many cubic feet of rock were removed? — 
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~ EQUIVALENTS 


190. Cubic contents may be expressed in units of capacity. 


231 cu. in. = 1 gallon. 


2,150.42 cu. in. = 1 bushel. 





191. Exampte: An automobile has a gasoline tank meas- 
uring 3 ft. by 14in. by 8in. How many gallons will it hold? 
Solution: (1) 3 ft. = 36 in. 
(2) 36 X 148 cu. in. = 4,032 cu. in. 
(3) 4,032 cu. in. + 231 cu. in. = 17,4, the number of 
gallons. 


WRITTEN EXERCISES 


1. How many cubic inches in a liquid quart? 

2. How many cubic inches in a dry quart? 

3. Which is the larger, the dry or the liquid quart? By how 
many cubic inches? 

4, How many cubic feet in a bushel? 

5. How many bushels does a bin hold that is 8 ft. by 4 ft. 
by 6 ft.? (Use 1.244 cu. ft. = 1 bu.) 

6. A bin measures 4 ft. by 64 ft. by 34 ft. and is filled with 
oats. How many times can a horse be fed 4 qt. of oats from 
the contents of the bin? (Neglect remainder.) 

7. The tank on a gasoline stove was 16 in. long, 6 in. wide, 
and 4 in. deep. How many times could it be filled from a 10- 
gallon tank of oil? (Neglect remainder.) 

gs. A water tank held 500 gal. of water when full. What 
was its volume in cubic feet? 

9. A tank is 28$ in. long, 6,8; in. wide, and 84 in. deep. 
How many cubic inches does it contain? How many gallons? 

10. How many bushels of grain does a bin hold that is 124 
ft. long, 83 ft. wide, and 4 ft. deep? (Use 1.244 cu. ft.= 1 bu.) 
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MEASURING WOOD AND LUMBER 
192. The picture shows a cord of wood (see page 127). 

















ORAL EXERCISES 


1. How many cubic feet are there in a cord of wood? 

2. How many cords of wood are there in a pile 32 ft. long, 
4 ft. wide, and 4ft. high? Ina pile 32 ft. by 4 ft. by 2 ft.? 

3. How many cords of wood are there in 12 rows of 4-foot 
sticks, each row being 32 ft. long and 4 ft. high? 

4. How many cords of wood are there in a pile es ft. long 
and 10 ft. high? 

- 5. How many stove lengths (see page 127) can be cut from 

one 4-foot length? 

6. What are the measurements of a cord of stove wood? 


Wood is usually sold at the wood-yard in this form. Thus, if s 
dealer says maple wood is $2.50 a cord, he means a cord of stove 
wood. 


WRITTEN EXERCISES 


1. How many cords of 16-inch stove wood can be cut from 
‘a cord of 4-foot wood? 


2. How many cords of 4-foot wood are required to cut 75 
cords of 16-inch wood? 96 cords? 69 cords? 243 cords? 
3. A dealer buys 4-foot wood at $4 a cord and, after cut- 


ting it into 16-inch wood, sells it for $2.50 a cord. How much 
does he gain on a cord of the 4-foot wood? 
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193. A square foot of lumber 1 in. or less in thickness is 
called a board foot. In lumber more than 1 in. thick, the 
number of board feet depends upon the thickness. 


Thus, a board 8 in. wide, 3 ft. long, and 4 in. thick contains 2. 
board feet. 


8 in. = $ ft. Lumber 4 in. thick is reckoned as if it were 1 in. thick. 
.§ X38 xX 1 board ft. = 2 board ft. 
A board 8 in. wide, 3 ft. long, and 14 in. thick contains 3 board 


feet. $X3 x 14 board ft. = 3 board ft. 


WRITTEN EXERCISES 


How many feet of lumber are there in: 
1. 3 boards each 16 ft. long, 10 in. wide, and 1 in. thick? 
2. 12 planks each 12 ft. long, 14 in. wide, and 2 in. thick? 
3. 150 boards each 14 ft. long, 16 in. wide, and 3 in. thick? 
4. 25 joists each 16 ft. long, 4 in. wide, and 4 in. thick? 


Find the cost of the following at $22 per thousand board 
feet: 


FEET LONG. INCHES WIDE. INCHES THICK. 
5..28 boards... ... 16 104 4 
6. 52 boards...... el 14 i 
7. 65 scantlings... 16 4 2 
8. 48 joists....... 14 10 24 
9. 12 timbers..... 184 12 LO 
10. 125 rafters..... 20 6 Z 
11. 36 plates...... 164 8 44 
Solve: 


12. How many feet of lumber in a box, excluding the top, 
made of boards 2 in. thick, and having a bottom 6 ft. by 34 ft. 
and an inside depth of 44 ft.? 

13. How many feet of lumber are required to lay a floor 16 
ft. wide and 80 ft. long, of planks 3} in. thick? 
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COMPUTING THE CONTENTS OF MASONRY 


194. Exampte: Find ‘ ” 
the, number of cubic feet Se 
of stone in a cellar | Soy 
wall 25 ft. by 30 ft. 
outside measurement - 
and 14 ft. thick and 
8 ft. deep. 











| Solution: (1) Take the end walls to be 25 ft. long, 14 ft. thick, 
and 8 ft. deep. 
Then 25x 8X 14X 1 cu. ft. = 300 cu. ft. 
The two end walls = 2 X 300 cu. ft. = 600 cu. ft. 
(2) Take the side walls to be 27 ft. long, 14 ft. thick, | 
and 8 ft. deep. 
Then 27 X 8 X 14 X1 cu. ft. = 324 cu. ft. 
The two side walls = 2 X 324 cu. ft. = 648 cu. ft. 
(3) Therefore, the number of cubic feet in the cellar 
wall is GOO cu. ft. + 648 cu. ft. = 1,248 cu. ft. 


WRITTEN EXERCISES 


1. At $1.56 per cubic yard, what is the cost of the stone 
for a wall 14 ft. thick, built within a cellar 30 ft. by 40 ft. and 
7 ft. deep? 


2. Find how many cubic yards of masonry there are in a 
foundation wall in the form of a rectangle whose inside dimen- 
sions are 30 ft. by 50 ft. and 9 ft. high, and whose thickness 
is 18 in. Draw a ground-plan of the wall. 


3. The inside dimensions of a hollow brick pier are 15 ft, 
long, 12 ft. wide, and 7 ft. high. How many cubic feet in the 
wall which is 8 in. thick? 


4. How many cubic yards of stone in the walls of a base- 
ment, the inside dimensions of which are 100 ft. by 75 ft. by 
12 ft., the wall being 20 in. thick? 
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5. Find the number of cubic yards of masonry in a wall 
9 ft. high built on the 
foundation shown in the 
picture. 


——— 36 ft.—————— 
BEE EEE IEEEEEEEZEZE. 


6. A cistern in the 
form of a hollow prism 
has for inside dimen- 
sions, length 16 ft., 
padies tay leptin 7 Rt; 5, 
Taking the Kop fOspeLat piaiet eee ee Pe 
and the thickness of the walls of the cistern including the top 
and bottom to be 8 in., find the number of cubic feet of cement 
used in making the Aiteam 


50S 


y 
y 
Y 
A 








7. A vat built of bricks and mortar had for inside dimen- 
sions, length 10 ft., width 8 ft., depth 12 ft. Taking the thick- 
ness of the wall to be 6 in., compute the number of cubic feet in 
the masonry, omitting the top and the bottom. 

8. A glass cube 12 in. on an edge has a hollow cubical space 
within, 6 in. on an edge. How many cubic inches of glass are 
there? 

Finding the Difference Between Dates 


ORAL EXERCISES 


1. How many days are there from January 1 to February 
25, including Jan. 1, but excluding Feb. 25? 

2. How many days are there from April 1 to May 20, in- 
cluding April 1, but excluding May 20? 

3. Longfellow was born June 18, 1819, and Lowell was 
born Feb. 22, 1819. What was the difference in their ages? 

4. How long after the beginning of the American Revo- 
lution, April 19, 1775, did the French Revolution, May 5, 
1789, begin? 

5. The Spanish-American War ae April 21, 1898, and 
ended April 11, 1899. How long did it last? . 
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195. When the difference in time is large, the following 
written method of solution should be used : 


ExampLe: How long after the Battle of Hastings, Oct. 14, 
1066, did the Battle of Waterloo, June 18, 1815, take place? 


Solution : YR. MO. DA. 
June 18, 1815 = 1815 6 18 
Oct. 14, 1066 = 1066 10 14 








748: yr... 8 mo. 4da. 


196. To find the difference between dates of different years, 
write the year, the number of the month, and the days in each date 
and subtract. 

y WRITTEN EXERCISES 

1. Victoria was born May 24, 1819, and was crowned 
queen, June 28, 1836. How old was she at this time? 

2. Napoleon was born. Aug. 15, 1769, and died May 5, 
1821. What was his age at the time of his death? 

3. George Washington was born Feb. 22, 1732, and died 
Dec. 14, 1799. What was his age at the time of his death? 

4, Queen Elizabeth was born Sept. 7, 1533, and died 
March 24, 1603. How old was she at the time of her death? 

5. The British Museum celebrated its 150th anniversary in 
1909. In what year was it founded? 


6. Abraham Lincoln was born Feb. 12, 1809, and died April 
14, 1865. How old was he when he died? 


7. How many years, months, and days is it from the dig: 
covery of America to the present day? 


8. How many years, months, and days is it since the battle’ 
of Lexington, April 19, 1775? 

9. The Declaration of Independence was adopted July 4, 
1776. How long ago was that? 


10. How long is it since the Boston massacre, which occurred 
March 5,1770? . ; 
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REVIEW 
WRITTEN EXERCISES 
Add: 
1. 40 gal. 2 qt. 1 pt. 3. 2 mi. 16rd. 1 ft. 6 in. 
86 gal. 3 qt. 1 pt. : 5 mi. 48 rd. 14 ft. 3 in. 
2. 12 bu. 3 pk. 2 qt. 1 pt. 4, 17 T. 1000 lb. 8 oz. 
15 bus? pk.-7 qt. 1 ‘pt. 25 T. 1500 lb. 11 oz. 
5. 48 sq. yd. 8 sq. ft. 100 sq. in. 
36 sq. yd. 3 sq. ft. 106 sq. in. 
17 sq. yd. 7 sq. ft. 54 sq. in. 
6. 100 cu. yd. 20 cu. ft. 12 cu. in. 
276 cu. yd. 12 cu. ft. 1720 cu. in. 
106 cu. yd. 15 cu. ft. 200 cu. in. 
Subtract : 
| 7. 16 mi. 60 rd. 10 ft. 11 in. 9. 12 bu. 3 pk. 2 qt. 1 pt. 
7 mi. 58 rd. 11 ft. 10 in. 3 bu. 3 pk. 7 qt. 1 pt. 
8. 700 T. 409 lb. 3 oz. 10. 40 gal. 2 qt. 0 pt. 
80 T. 1500 lb. 9 oz. 17 gal. 3 qt. 1 pt. 
Multiply: 
11. 16 sq. yd. 3 sq. ft. 100 sq. in. 
7 
12. 10 cu. yd. 20 cu. ft. 1000 cu. in. 
25 i 
Divide: 


13. 15)25 sq. yd. 8 sq. ft. 100 sq. in. 


14, 22)17 mi. 181 rd. 15 ft. 6 in. 
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15. From the dimensions given in the figure, find the area of 
the space covered by 
the poultry-house. 

16. Find the num- 
ber of square feet of 
lumber required for 
the walls, the front 
opening being 20 ft. 
wide. Also for the roof, taking the length of the roof to be 
AO ft. 

17. How many yards of wire netting 1 yd. wide are required 
to cover the opening to the shed? 

18. How many flagstones 2 ft. 8 in. by 5 ft. are required 
to lay a walk 5 ft. wide and 56 ft. long? 

19. How many acres are there in a farm 14 mi. long and 
3 of a mile wide? 










Hi 
a 
aay 

felts 





Tt 


20. What is the cost of renovating a rug 8} ft. X 104 ft. 
at 10 cts. per square yard? 


21. How many feet of inch boards will be necessary to build 
a sign-board 40 ft. long and 12 ft. high? What will the lumber 
cost at $6 per thousand feet? 


22. What is the volume of a rectangular solid having a square 
base 8 in. on aside and an altitude of 10 in.? 


23. A rectangular stone pier has a base of 25 sq. yd. anda 
height of 35 ft. What is the number of cubic feet in its 
volume? What was the cost of the pier at $8.50 per cu. yd.? 


24. Air is composed of oxygen and nitrogen; in any quan- 
tity of pure air about .21 is oxygen and .79 is nitrogen. How 
many cubic feet of each are there in 2,700 cu. ft. of air? 


25. If the average amount of air inhaled by a pupil at one 
breath is 24 cu. in., how many times must he breathe to inhale 
1 cu. ft.? If he breathes 20 times a minute, how long will it 
take him to inhale a cubic foot? 
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26. How long will it take 30 pupils to inhaie as much air as 
there is in a schoolroom 25 ft. by 30 ft. by 12 ft.? 

27. A vat is 20 ft. long, 34 ft. deep, and 6 ft. wide. How 
many gallons of paper pulp will it hold when full? 

28. An elevator has a capacity of 250,000 bu. of grain. How 
many cubic feet in the cubical capacity of its bins? 

29. A freight car is 32 ft. long, 73 ft. high, and 8 ft. wide in- 
side measure. How many bushels of wheat would it contain? 

30. How many cords of wood in a pile 256 ft. long, 4 ft. wide, 
and 16 ft. high? 

31. How many yards of carpet 3 yd. wide are required to 
cover a room 15 ft. by 18 ft., the strips running the long way 
and 7 yd. in all being allowed for matching? 

32. How many seconds in a day of 24 hours? 

33. How many minutes in an angle of 35°? 

34. Find the volume of an oblong solid whose base is 15 sq.. 
ft. and whose altitude is 50 ft. 

35. The edge of a cube is 44 in, How many cubic inches 
does it contain? 

36. How many cubic feet are there in a rectangular solid 
whose edges are 14 ft., 23 ft., and 34 ft.? 

37. The dimensions of a box are 142 in., 123 in., and 3,4 
in. How many cubic inches does it contain? 

38. Some freight-cars have their measurements in feet and 
inches stamped on them. How many cubic feet in the con 


tents of each car, as given? 
(1) (2) (3) (4) (5) 








So pote 
Say S="6 
Heictit..°. 2... TS1 $220 





Plan the work, cancel when possible, and find the results within 
1 cu. ft., but not exceeding the actual capacity of the cars. 
alii 


CHAPTER V 
THE SOLUTION OF PROBLEMS 


19%. The following shows the four steps used in solving a 
problem: 


Examete: Find the altitude of a rectangle whose base is 
8 in. and whose area is 152 sq. in. 

(1) Read carefully, noting that the base and the area of a rectangle 
are given, and that the altitude is required. 


(2) Plan: Recall that the area of a rectangle is the product of the 
numbers expressing its length and breadth. Hence 152 is 8 times the 
required number and must be divided by 8. 


19 
8) 152 
(4) Test: 8 X19 = 152. 


(3) Computation : 


THE FOUR ESSENTIALS 


1. Read the problem; note carefully what is given and 
what is required. 


2. Plan the work; determine how to find what is required 
from what is given. 


3. Make the computations as planned. 
4, Test the result. 


Make the planning of a problem a distinct and important feature 
of its solution. In very simple problems, the plan and the work need 
not be separated, but any uncertainty as to how a problem is to be 
worked shows clearly that a separate, correct plan is necessary. 
NEVER WORK AT RANDOM. 
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WRITTEN EXERCISES 


Plan the solution ; do not make the computation : 

1. How many feet per minute is a train moving when tray- 
eling 42 mi. per hour? 

2. A train left Cincinnati at 8:15 a.m. and arrived at 
St. Paul, 702 mi. distant, at 2:57 a.m. the next day. Find 
its average speed in miles per hour. 

3. The base of a rectangle is 16 in., its area is 3 sq.ft. Find 
the altitude in inches. 

4, A man earns $75 a month. He spends $10 per month 
for room rent, $3.50 per week for board, $125 per year for 
clothing and other expenses. In how many years will he save 
$1000 at this rate? 

5. 40 ft. of wire weighed 1 lb. What was the weight of 
31 mi. of this wire? 

6. A, B, and C own a store; A owns 4 of it, and B owns 
4$.as much as A. What part does C own? 

7. The base of a rectangle is 17 in.; its perimeier is 48 in. 
What is its altitude? : 

s. A 100-acre farm contains 4 lots. Three of the lots con- 
tain 554 acres, 203 acres, and 7% acres respectively. How 
many acres does the fourth lot contain? 


Plan and solve: 
9. % of the distance from Detroit to Chicago is 190 mi. 
What is the whole distance? 
Plan: (1) 4 of the distance = 3 of 190 mi., or (_ ) mi. 
(2) 3, or the whole distance, = 3 X 95 mi. = (_) mi. 
10. A dressmaker paid $1.40 fog of a yard of velvet. What 
was the price per yard? 


Plan: (1) 4 yd. cost 4 of $1.40, or $(_ ). 
(2) &yd., or 1 yd., cost 8X $.20=( ). 
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41. When 13 ounces of cinnamon cost $.65, what is the cost 
of cinnamon per pound? 

12. In 1900, 5 of the population of the United States was 
10 millions. Find the population. 

13. $24 is 3 of the cost of a wagon. What isits cost? What 
is #; of its cost? 

14. 4 of a ton of coal costs $7.35. What is the cost of a 
ton? Of 2 of a ton? 

15. 3 of the number of passengers on- a street-car is 12, 
How many are there in the car? 

16. -8, of the population of Chicago in a certain year was 
500,000. What was the population? . 

17. 33, of the population of Pittsburg in a certain year was 
48,000. What was the population? What was 3 of it? 

18. % of the total newspaper product in the United States 
in a recent year was 60,000 tons. What was the total product? 

19. At a concert 4; of the audience sat on the main floor, 
and 360 in the gallery. How many people were there in all? 

20. 300 men march 4 abreast in ranks 6 ft. apart. How 
long is the procession that they form? 


UNITARY ANALYSIS 


198. Problems are often solved by a method called 
unitary analysis. 
EXAMPLES: 
1. When 16 books cost $5.12, what is the cost of 9 at the 
same rate? 
Plan: (1) Since 16 books cost $5.12, 1 book will cost +4; of $5.12. 
(2) 9 books will cost 9 times as much as 1 book, or 
9 x dy of $5.12. 
Computation: (1) $5.12 + 16 = $.32. 
(2) 9 X $.32 = $2.88, 
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Tn this solution we first found the cost of 1 book, from which we 
found the cost of 9. The plan of solving a problem by making a unit. 
the basis of calculation is the essential feature of unitary analysis. 

2. Find the cost of 150 ft. of wire netting at 38 cts. per 
100 ft. 

Plan: (1) Since the price is quoted per 100 ft., this is taken as: 

the unit of computation. 
(2) There are as many 100-ft. lengths in 150 ft. as 100 is 
contained times in 150. 
(3) Since a 100-foot length costs $.38, the whole will cost 
‘$.38 multiplied by the number of 100-foot lengths.. 
Computation : (1) 150 ft. + 100 ft. = 1}. 
(2) $.88 X 1 = $.57. 


WRITTEN EXERCISES 


In the following problems write out the plan, or analysis, and make 
the computation in steps, as in the examples above. 

1. When 12 yd. of broadcloth cost $27.60, what is the cost. 
of 17 yd. at the same rate? 

2, When 45 hats cost $135, what is the cost of 2 dozem at, 
the same rate? 

3. 2 of the production of book paper in a recent year was: 
100,500 tons. What was the total product? We a 

Suggestion : 1 fourth of the production is the unit quantity to be 
found first. 

4, 42 of the total product of writing-paper in a recent year 
was 100,000 tons. What was the total product? 

5. Wire netting comes in rolls of 150 ft. each. When only 
unbroken rolls are sold, how many rolls must be bought to 
make a fence 575 ft. long? What is the cost at 50 cts. per roll? 

6. A man wishes to fence a rectangular lot 50 ft. by 115 
ft. with netting at 40 cts. a 100-ft. roll. If broken rolls are not 
sold, how much must he pay for the netting? 
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7. Adealer received a special price of 90 cts. a copy on books 
bought in lots of 500 each. During the season he purchased 
4,500 copies in this way. How much did the books cost him? 

8. A real estate company sold 4 of a tract of farm land 
for $35,000. At this rate how much was the whole block 
worth? a 

9. 4 of a man’s yearly income was $1,800. What was the 
whole of his yearly income? 


APPROXIMATING RESULTS 


199. Before solving a problem make a rough estimate of the 
result. The habit of doing this will prevent the errors that 
would result from working at random. 


ORAL EXERCISES 


1. A rectangle is 12 in. long and 6.5 in. wide. Is its area 
greater or less than 72 sq. in.? Why? Is its area greater 
or less than 84 sq. in.? Why? 

_ 2 A rectangle is 5.5 ft. wide and 11.3 ft. long. Is its 
area greater or less than 55 sq. ft.? Why? Is its area greater 
or less than 72 sq. ft.2 Why? 

3. What is the cost of 15 lb. of sugar at 54 cts.a pound? Is 
the cost more or less than 75 cts.2, Why? Is it more or less 
than 90 cts.? Why? 

4. A train runs from New York to Montreal, 383 miles, 
in 12 hours. Estimate the rate’of speed per hour. 

5. What is the cost of 11 yd. of cloth at 29 cts. a yard? 
How would you estimate the result? 

6. What is the cost of a gross of paste-bottles at 9 cts. each? 
How would you estimate the result? 

7. What is the area of a triangle 22 in. long and 19 in. wide? 
How would you estimate the result? 
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WRITTEN EXERCISES 


Estimate the results and then solve: 

1. A rectangular box is 8 ft. by 4 ft. by 54 ft. Find its 
volume. 

2. What is the area of a triangle of base 6.5 in. and altitude 
14.5 in.? ; 

3. What is the area of a rectangle of base 54 yd. and alti- 
tude 34 yd.? 

4. When bottles of ink cost $15.12 per gross, what is the 
cost per bottle? 

5. When bottles of library paste cost $5.04 per gross, what 
is the cost per bottle? 

6. A crate of eggs contains 6 layers of 6 dozen each. How 
many eggs are there in the crate? 

7. What is the cost of two 16-quart crates of blueberries at 
8 cts. a quart? , 

8. How many hours does it take a train to travel 440 mi. 
at the rate of 35 mi. an hour? 


200. A close approximation of the result is often all that 
is required in solving a business problem. 


ORAL EXERCISES 


1. What is the cost of 3 yd. of muslin at 124 cts. a yard? 
How much does a customer who makes this purchase pay for 
the cloth? 

2. What is the cost of 8% yd. of ribbon at 10 cts. a yard? 
How much does a customer who makes this purchase pay for 
the ribbon? 

3. How much does a customer pay for 84 lb. of rice at 9 cts. 
a pound? a 

4, If the computed cost of an article is $.374, what is the 
amount usually paid for it? 
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5. One cent is what part of a dollar? To how many deci- 
mal places need the value of anything be expressed to show 
its value correct “to the nearest cent.” 


In determining results to the nearest cent, all decimal places beyond 
the third are useless and should not be calculated. 


WRITTEN EXERCISES 


1. On a certain railroad, the distance from New York to 
Chicago is 1,024 mi. and the fare is $17. How much is this 
per mile correct to the nearest tenth of a cent? 


2. The cost of operating a railway has been classified thus: 
Cost of maintenance of way, .2733 of the operating expenses. 

Cost of maintenance of equipment, .1551 of the operating expenses. 
Conducting transportation, .5284 of the operating expenses. * 
General expenses, .0432 of the operating expenses. 


In one year the operating expenses of the Missouri Pacific 
railway were $10,500,000. How would the sum be distributed 
under the above heads? Find the results correct to the nearest 
$1000. 


Suggestion : To find the cost of maintenance of way, we find: 
.2733 X $10,500,000 

2733 x $1,050 

= $2,869,650 

= $2,870,000 to the nearest $1000. 


I 


RATIO 


201. Preparatory. 
1. What part of 9 qt. are 2 qt.? 5qt.? S3qt.? Taqt.? 
2. What part of 10 bu. are 2 bu.? 4 bu.? 5 bu.? 8 bu.? 
3. What fraction of 7 days are 2 days? 3days? 5 days? 
6 days? 
4, What fraction of 1 square foot is 1 sq. in.? What frac- 
tion are 12 sq. in.? 36sq.in.? 72 sq. in.? 
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5. What part of 12 is 4;? What part of 42 is x5? 

6. What fraction of $1 is 16% cts.? 25 cts.? 334 cts.? 
37} cts.? 62} cts.? 

7. What part of 12 is 4? What is the quotient of 4 divided 
by 12? 


202. The quotient of two like numbers is often called their 
ratio. 


The questions 
What part of 12 is 4? 
What fraction of 12 is 4? , are all answered by the 
What is the quotient of 4 + 12? fraction 4. 
What is the ratio of 4 to 12? J’ 


ORAL EXERCISES 
1. State the ratio of 160z.to 200z. Of 10 min. to 15 min. 


State the ratio of the gain to the cost: 

may 3. 4. 5. 6. 
Costhec..-2 $8 Siar $750 $1.75 $26.00 
Ge ae ae 2 4 .124 .25 5.20 


203. Many problems involve finding the average of sev- 
eral numbers. - 

Exampie: On three consecutive days a traveler spent $7.85, 
$6.15, and $6. How much did he spend in all? Had he spent 
an equal amount each day, how much must it have been to 
make the same total expenditure? This is called his average | 
daily expenditure for the 3 days. 


204. The average of several numbers is the quotient of 
their sum divided by their number. ~ 

Thus, the average of the three numbers, 6, 8, 6+8+13_g 
and 13, is their sum divided by 3, or 3 
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WRITTEN EXERCISES 


1. Write the ages to the nearest year of 4 pupils in your 
grade. Find the average age of these pupils. 

2, The following table shows the attendance of a class. 
Find the average number of days that Mary attended per 
week. Find the average weekly attendance for each other 


pupil. 














NAME. ist WEEE. 2D. 3D. 4TH. 5TH. 6TH. 7TH. 
Mary....| 5days.| 4da. | 5da. | 5da. | 5da..) 3da. | 4 da. 
Helen...) 5 “ ont a oh Neca 5 “ os 4 « 
Leslie....| 3 “ ot 4 A ak 5 oe 5 
Charles .|5 “ Oi unas omiss Se! Se OMe. 
James ..;5 “ 4 « a2 an: Ome Anes Eis 


3. Find the average daily attendance of the class for the 
first week. For each of the following weeks. 

4. The following table shows a number of birds and the 
number of insects destroyed by them in a period of 5 days: 








BLACK-BILLED CUCKOO. YELLOW-BILLED CUCKOO. 
Number of birds....... iat Lee 109 
Destroyed Destroyed 

Caterpillars). isc gees 906 1,865 
BOR ELOR NE Gases, 5. 6))d disper ales 44 92 
Grasshoppers. ......2...4. 96 242 
PRIMO set eins. <3 tye 15 86 
ENOTES 2 lal ditie is wiv vi tie aes we 130 112 


According to the above table, what was the average number 
‘of insects destroyed per each of the black-billed cuckoos? Per 
each of the yellow-billed cuckoos? 

5. There were 155 birds. What was the average number of 
insects destroyed per bird? 
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6. If it took 5 days to devour these insects, what was the 
average number destroyed per day? 

7. A Swanson hawk destroys on the average 100 grass- 
hoppers per day. How many grasshoppers do 300 of these 
birds destroy in a month of 30 days? . 


THE USE OF LETTERS 


205. The use of letters is of value in solving certain kinds 
of problems. 


PREPARATORY. 

1. If there are 8 books on one shelf and 12 books on another, 
how many books are there on both shelves? If there are a 
books on one shelf and b books on another, how many books 
are there on both shelves? 

This sum is written a + b. 

2. Goods costing $6 were sold by a merchant for $8.. How 
many dollars did he gain? If goods costing b dollars were sold 
at a profit for a dollars, how many dollars were gained? 

The expression for the gain is a — b. 

3. If a barrel of apples costs $3, what will 3 bbl. cost? 4 
bbl.? 12 bbl.? ‘nm bbl.? 

The last result is written 3 n. 

4. If there are 4 rows of apple-trees in an orchard and 8 
trees in each row, how many trees are there in the orchard? 
How many trees are there in an orchard with b rows of 8 trees 
each? How many trees are there in an orchard with b rows 
of a trees each? 

The product of a and b, ora X b, is written ab. 

5. How many tons of coal at $5 a ton can be bought for 
$25? How many tons at b dollars a ton can be bought fora 
dollars? Zi é 

The operation a divided by 6 is written a + b or o 
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206. ExampLes: 

1. The metal types used in printing are made of 4 parts 
by weight of lead to 1 part of antimony.. How much lead is 
there in 85 lb. of type? How much antimony? 

Solution: (1) Leta stand for the number of pounds of antimony. 

(2) The number of pounds of lead is 4a. 

(3) a+4a=5a. Why? 

(4) Therefore, 5a = 85, and a = $2 = 17. 

(5) There are 17 ‘b. of antimony and 68 lb. of lead in 
85 lb. of type. 

2, A rectangular park is twice as long as it is wide and has 
a perimeter of 18 mi. Find its length and breadth in miles. 

Solution: (1) Let x stand for the number of miles in the width 

of the park. 
(2) The number of miles in the length is 22. 
(3) The perimeter is 2% + 4x = 6z = 18 mi. 
(4) Therefore, the width = 3 mi., and the length6 mi. 


ORAL EXERCISES 
1. What is the value of a+6 when a=6 and b= 14? 


When a= 8 and b = 20? Whena = 16 and b = 14? 


2. What is the value of a —b when a = 25 and b = 10? 
Whena=15 andb=7? Whena = 30 and b = 14? 


3. What is the value of ab.when a = 3 and b=4? When 
a = 50 and b = 14? a 
a 


4. What is the value of b when a = 30 and b = 6? When 
a= 42 andb=7? Whena = 56 and b= 7? 
WRITTEN EXERCISES 


1. The perimeter of a rectangular farm is 14mi. The length 
is + of a mile more than the breadth. Find its dimensions. 

2. A man left 2 of his estate to his children and divided 
the remainder equally among 4 charitable institutions, each 
receiving $6,000. What was the value of his estate? 


GRAPHS 165 


3. A newsboy delivers 75 papers per day. He delivers 
twice as many in the morning as in the evening. How many 
does he deliver in the. morning? 

4, A man owned ;%, of a store; he sold 3 of his share for 
$3,000. Find the value of the store. 

5. A contractor, wishing to dig a cistern, finds it most 
convenient to make it 5 ft. syuare. How deep must it be dug 
to contain 750 gal.? (Use 1 cu. ft. = 7} gal.) 


NUMBER PICTURES, OR GRAPHS 


20%. Numbers may be represented by pictures, called 
graphs, and the results of problems can be read from these 
pictures directly without computation. 

The following list gives the value of the gold produced by 
the states mentioned in a recent year: 

Colorado. .27,000,000 | Alaska... .$7,000,000 | Montana . .$5,000,000 
California.. 16,000,000 | S. Dakota. 6,000,000 | Arizona... 4,000,000 
These values are more easily compared if they are represented 
by parallel lines. Thus each division on the scale represents 
1 million. . 

Oo _—— 7—— 15 zo __2 ee 


eolordes. PEER LETC EE Leer rin 


Peele eye) VL are 
peer elo tr | h| 

S. pilols: Cie Et | 

Montana.. ene Rat | 

Arizona... 


WRITTEN EXERCISES 















1. Draw on the blackboard the game set of lines for the 
exercise above, using 1 inch for each division of the scale. 
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2. The following tables show the approximate production 
of certain articles of trade. Draw lines to represent the num- 
bers in each table: 





Million 100,000 Million 
(1) SILVER. dollars. | (2) COPPER. tons. (3) COTTON. bales. 
Nevada...... 15)" |) Wait eee 0.2 |-Arkansas.... 4 
California.... 4 California .... 0.3 | Alabama..... i 
RUB s a, wretare 12 Arizona...... 0.5 | Mississippi.... 12 
Montana.... 18 Michigan..... 0,7 *-|> Georgia...) 1} 
Colorado .... 26 Montanapeiee aso bi WexaS py. scien 3 





3. This table gives'a daily record of rainfall in September. 
What was the rainfall for the month? 





DAY. 57H. 6TH. 7TH. 127TH, 13TH. 20TH. 287TH. 


Inches...) .25 4 2 1.5 ty sae .2 


4. The adjacent lines in the figure are ;1,; in. apart. How 
high is each of the dark columns? How do the heights of the 
columns compare with the records of rainfall in the table of 
Exercise 3? 


* 











30 


Find, from the diagram above, the rainfall on the 29th of Sep- 
tember. 
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5. Robert measured the rainfall for April. The records 
were: ‘ 























DAY. 5TH, 6TH. 10TH. litH. ‘| 12cH. 247TH. 30TH. 
Inches..../ .8 no aD 1 AD .6 a2 


Represent the rainfall graphically as in Oral Exercise 4. 


6. What is the difference between the greatest and the least 
rainfall for the month? 


7. Insurance agents use squared paper to show distances 
between buildings. If the side of each small square repre- 
sents 10 ft., how far apart, accord- 
ing to the Seeines are the buildings, 
E and B? 

8. How far apart are C and D? 
Cand B? Eand D? 

9. What is the greatest length 
and greatest breadth of building A? 
Of B? Of C? Of D? Of E? 

10. The table ees the average annual rainfall of various 
places: 





Chicago........ 34,8 | Sacramento.... 20.9] Pensacola...... 57.1 
BS GSUOM on. ahs ss 45.0} Denver........ 14.91 Mobiles oes cos. 62.2 
St. Louis........ 41.1} New York City. 44.8} Yuma......... 3.0 








Draw on the blackboard horizontal lines to represent the num- 
bers in this table. 

11. Represent graphically these readings of a thermometer | 
(above zerc): 


— 





Sun. Mon, TuEs. Web. THURS. Fri. Sat. 


273° 28° 30° 29° 314° 293° 31° 





12 
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REVIEW 


Plan the solution, but omit the computation : 

1. The cyclometer of a bicycle read as follows at the close 
of each of these days: Monday, 841.62 mi., Tuesday, 873.84 mi., 
Wednesday, 910.05 mi., Thursday, 919.42 mi. Find the av- 
erage daily ride. 

2. On Monday morning a cistern contained 627.5 gal. of 
water; Tuesday it rained, and 127.46 gal. ran into the cis- 
tern; Thursday it rained, and 472.01 gal. ran into the cistern; 
the following Monday morning there were 710.91 gal. of water 
in the cistern. Find the average daily consumption of water. 


3. In a recent year 2,895,661 dozen pairs of leather gloves 
and mittens were made in the United States. How many pairs 
was this per inhabitant, the population being 76,303,387? 

4. The distance from Cincinnati to St. Louis is 341 mi. 
How long will it take a train to make the run, if it goes at 
the rate of 28.3 mi. per hour the first three hours, 26 mi. the 
mext 2.7 hr., and 30.7 mi. the remainder of the time? 


Solve: 


5. By density of population is meant the average number 
of inhabitants per square mile. For Massachusetts the den- 
sity is 348.9. The land area is 8,040 sq. mi. Find the popu- 
lation of Massachusetts. 


6. The population of Mississippi is 1,551,270; its density 
of population is 33.5. Find its land area. 

7%. The population of Wisconsin is 2,069,042; its land area 
is 54,450 sq. mi. Find its density of population: 

8. Two steamers left New York for Liverpool at 10 a.m., 
Saturday. The average speed of the first was 386.4 mi. per 
day; of the second, 495.35 mi. How far apart were they at 
10 p.m. the following Wednesday? 
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9. If 8 hr. of labor are understood to constitute a day’s 
work, and a workman receives $1.50 a day on this basis, how 
much does he receive for 36 hours’ work? How much does 
he receive per hour? For 3 hours’ work? 

10. On the basis of Exercise 9, how many dollars does a 
man earn in a week who works 8} hr. on Monday, 6 hr. on 
Tuesday, 8 hr. on Wednesday, 7 hr. on Thursday, 9 hr. om 
Friday, and 4 hr. on Saturday? 

11. The following table shows the number of hqurs worked! 
by A, B, C, D in one week at a factory; also their wages per 
day on the basis of an 8-hour day. On this basis how many 
days did each man work during the week? 








Mon. TUES. Web. THUR. Fri. Sat. Waces. Tora. 
A 8 74 74 6 9 8 | $1.25 
B 74 84 8 8? 6 8 1.50 
C 8 64 0 8 0 6 2.00 
D 6 54 62 9 84 8 7 





12. What is the average number of hours per day for each 
~ man in Exercise 11? 

13. According to Exercise 11, what are the total wages of 
each for the week? . . 

14, What is the average amount earned daily by each man 
for the 6 days? 

15. What is the tutal pay-roll for the four men? 

16. How many hours did C’s week lack of being six 8-hour 
days? 

17. A man earned $840 a year and spent $780. What part 
of his earnings did he spend? What is the ratio of his ex- 
penditures to his income? 

18. A copper ore mined in Alaska-contains 48 Ib. of copper, 
27 oz. of silver, and .035 oz. of gold per ton. How many pounds 


of each metal in 1000 tons of ore? 
12 


CHAPTER VI 


DECIMAL FRACTIONS—PERCENTAGE 


DECIMAL FRACTIONS 
Notation and Numeration 


_ 208. The following table shows the names of the places, or 
orders, of decimals from tenths to millionths. 


a 
a 
» 
os 
an 
z a 4 
a Be) ee ae 
a 3 
BA Gege 8 8 4. 
Bee a 
Sy ee: 9 Te Ss 
hog ER BS Peet DS het 
3 ee ereawe ae 
Oa eae ' 4 
SoS. Bos iaee vee 
epaat & am F 
3 7. .2EO Gas G20 


The number in the table is read thirty-seven and four hun- 
dred six thousand, three hundred sixty-nine millionths. 


209. A unit of any order is 10 times a unit of the next order 
at the right, and +45 of a unit of the next order at thé left. 


ORAL EXERCISES 


1. Counting from the decimal point, what decimal place is 
occupied by: Hundredths? Ten-thousandths? . Millionths? 
Hundred-thousandths? 


2. How many decimal places are needed to express: Ten- 
thousandths? Thousandths?  Millionths? Hundred-Thou- 
sandths? 

170 


REDUCTION 17 


Read . 
Seo b: 6. .0078. 9. .00015. 12. 5. /0D36. 
4. .065. 7. .00005. 10. .01708. 130 SOO roLe 


_ & 1.8683. 8. .10001. 11. .88888. 14. .250878.. 


WRITTEN EXERCISES 

Express in figures : 

1. Thirty and 5 thousandths. 
. Highty-seven and 25 thousandths. 
- 100 and 263 ten-thousandths. 
. 408 and 1879 ten-thousandths. 
- 96 and 497 millionths. 
- Four hundred seventy-five hundred-thousandths. 

7. Thirty-four thousand, three hundred forty-six hundred~ 
thousandths. 

8. Nine hundred twenty-four thousand, five hundred sixty- 
three millionths. 


On fF WwW w 


Reduction of a Decimal Fraction to a Common Fraction 


210. Exampte: Reduce .0825 to the form of a common 


fraction. 
0825 = 188 fr = aio: 


Si 


2411. Write the decimal fraction as a common fraction, and 
reduce it to its lowest terms. 


WRITTEN EXERCISES 


'Reduce to common fractions in their lowest terms: 


1. .625. 5. .07525. 9. .04565. 13. .00475. 
2. 63125. 6. .1275. 10. .00375. 14, .12575. 
3. .0565. 7. .0625. 11. .875. 15. .400375. 


4. .0075. 8. .15625. 12. .0025. 16. .01275 , 
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Reduction of a Common Fraction to a Decimal Fraction | 


212. To reduce a common jraction to a decimal, divide the 
mumerator by the denominator, annexing as many zeros to the 
numerator as are necessary to obtain in the quotrent the destred 
number of decimal places. 

The plus sign is used to indicate that the quotient is not 
complete and that therefore the decimal is approximate. 

Exampte: Reduce ;3, to a decimal of 5 places. 

11)3.00000 » 
Dini. 

If the denominator is greater than 12 it is better to use long divi- 
sion. If the divisor has small factors, as 105=3x5xX7, it is better 
to divide successively by the factors as 3, 5, 7. 


WRITTEN EXERCISES 


Reduce to decimals containing not more than 5 places: 


ie 5. %. 9. 4. ae 
aes 6. 44. 10. 455. 14.-52., 
Birata: a aeke ict 155, os 
ye Bs eee 16. 15. 


Addition and Subtraction 
WRITTEN EXERCISES 


Add as rapidly as possible : 
From 1 to 14 minutes per problem is sufficient. 


1. 46.072 2. 12.4032 3. 9.6789 4. 15.3009 


19.678 7.96 4.33 4.5 
7.125 6.8704 0085 7311 
8.005 .0009 6.2376 .453 

10.86 36.6333 3.1405 1.008 
6.905 9.3008 9.999 al 


6697 3.1225 12.3777 22.1145 
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5. 88.1263 6. .12245 7. .845631 8. .05213 
44.9977 .67809 . 234652 2.1072. 
30.4436 .00043 . 198273. 452 

6.7384 . 13067 - 203674 3. 11127 
30097" . . 40856 .098765 .9207 
. 0009 . 20458 . 123456 .0095 
18.5555 .00777 . 210987 © 625 
9.2121 ~ £33333 -446655 .0255 











Subtract as rapidly as possible: 














9. 4.6633 . 12. 7.0638 45. 12.0066 
1.8459 6.0987 5.4399 
10. .86354 13 o0oou 16. .178962 
. 55634 48732 .054673 
11. 306. 14. 517.3 47. 9. 
oleae 25.666 .456T 
Solve: 


18. A business house found that its rent. was .0125 of its 
gross business, that its salaries were .3375 of its gross business. 
What part of its gross business did rent and salaries equal? 

19. A filing cabinet consists of three parts whose heights 
are respectively 1.25 ft., 1.75 ft., 1.5 ft. The cabinet stands. 
on a base 1.75 ft. high. Find the total height of the piece. 

20. The cabinet mentioned in Exercise 19 stands in a room 
9 ft. 9 in. high. Express decimally the height of the ceiling 
above the top of the cabinet. 

21. A farmer’s state tax was $.005 per dollar, his school 
tax $.016, and his county tax $.0065. What was his total 
tax per dollar? , 

22. The tax rate in a certain city is $.028 per dollar, and 
in a village the rate is $.0185. By how much does the city 
tax exceed the village tax? 
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Multiplication 


213. PrepaRaToRY. 
41. Observe the relation between these two multiplications : 








4.5 4.5 
WOR ia\ Ss 2.3 
ee 135 
90 _ 90. 
103.55 TO"85 


The result of multiplying 4.5 by 23 is how many times as great 
as that of multiplying it by 2.3? Then what part of 103.5 must be! 
taken to get the product of 4.5 and 2.3? 


ty of 103.5-( )? 


214. The numbers multiplied to form a product are called 
the factors of the product. 


215. Preparatory. 
1. Name the factors in each of the above multiplications. 


2. How does the number of decimal places in the product 
compare with the total number in the factors in each case? 


' 3. Observe the relation between these two multiplications: 


2.136 2.136 
38 .038 
17088 17088 
6408 6408 
81.168 .081168 


The result of multiplying 2.136 by 38 is how many times as great 
as that of multiplying it by .038? 


ros of 81.168 =( )? 


216. To multiply decimals, proceed as with integers, and set 
off from the right as many decimal places in the product as there 
are decimal places in the factors. If there are not figures enough 
én the product to fill all of the decimal places, supply zeros. 
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WRITTEN EXERCISES 

















Multiply 
1. 4.96 ‘7... 6.25 13. 17.28 19. 16.3 
2.5 6.25 1.2 29.8 
2, 53.9 a ie 14. 9015 20. 9.02 
1.3 3 18.5 4.05 
3. 100.1 9. 13.25 15. 50.05 21. 77.7 
ome 4.2 202 9.9 
4. 5.87 10. 1965 16. 112.2 22. 69.9 
86.5 ee 6.64 38 
§. 65.85 11. 40.05 17. 96.15 23, 425 
1.44 1.8 8 88 
6. 46.75 12. 1.24": 18. 200.7 24. 7.07 
1.25 6.25 14 5.05 


F 


25. Find the area of a rectangle of sides 45.5 ft. and 5.5 ft. 
26. Find the area of a square 3.25 yd. ona side. : 
27. What is the cost of 26.5 ft. of moulding at 8.5 cts. a foot ? 
- 28. What is the cost of 46.5 yd. of cloth at 6.5 cts. a yard? 
29. What is the cost of 136.8 sq. yd. of cement walk at 
$3.25 per square yard? 
30. How many miles does an automobile travel in 7.8 hee 
if it goes at the rate of 23.75 mi. per hour? 
31. What is the cost of 54 yd. of cloth at $.15 a yard? 
32. For what does 263 lb. of butter sell, at $.25 a pound? 
33. The base of a tower had 8 sides each 17.75 ft. long. How 
many feet was it around the base of the tower? 
34. A train travels at the rate of 38.95 mi. per hour. How 
far will it travel in 18} hr-? 
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Division 
217. Preparatory. 
1. Multiply both divisor and dividend by 10 in this expres 
sion: 3.6 + .6. Then 3.6 + .6 is the same as 36 + 6. 
2. Howcan youshow that 1.25 + .25is thesame as 125 + 25? 
3. How can youshow that .625 + .5is the same as 6.25 + 5? 


218. In dividing by a decimal it is easier first to multiply 
both dividend and divisor by a power of 10 such as to make 
the divisor an integer. This is done by moving the decimal 
point in each the same number of places. 


ExampiE: The area of a rectangle is 4.472 sq. ft., and its 
altitude is .26 ft. How may the length of the base be found? 
Divide 4.472 a .26. 
Solution : 


26 a In the division at the right, 26 is taken instead of 


.26, and 447.2 instead of 4.472. Why does 


26 447 2 + 26 = 4.472 + .26? 
187; How is the position of the decimal point in the quo- 
182 tient related to that of the decimal point in the 
5.9 dividend? 
5.2 


219. To divide decimals, make the divisor a whole number by 
multiplying both divisor and dividend by the proper power of 
10. Place the first figure of the quotient over the last figure of 
the part of the dividend first used; place the decimal point of the 
quotient over the decimal point of the dividend. If the number of 
decimal places in the divisor exceeds that in the dividend, zeros 
may be added to the dividend. 


220. The work of division is tested by comparing the divi- 
dend with the product of the quotient and the divisor plus the 
remainder. 
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‘ WRITTEN EXERCISES 
Divide and test: 


1. R278. Bi 6. 3.06 = 6. 11. 3.06 = .06. 
2. .625 + .25. 7. 4.494+.70. 12. 81.54 + 27. 
By 49 63 :218,: » 8:)493.4 + 7.3.13." 6.636 + 79: 
4, 69.76 + .032. 9 885.8+1.11. 14. 97.336 + .47. 


5. 121.67 + 2.3. 10.80.48 +1.64. 15. 160.05 + .05. 


Divide to not more than $ decimal places: 
16.5.5 X 11.25 by 6.75. . 
17. 20.9 X 35.75 by 14.8 X 7.35. 
195450 e18.5 by 40%: 
19. 36.75 X 13.6 by 17.8 X 40.35. 
20. 19.05 X 7.63 by 3.125 X .17. 
21. 40.15 X 3.09 by 6.005 X 3.6. 
22. 182 x 6.25 by 11.86 X 53. 
Solve: 
23. At 2.4 cts. per mile, the fare from New York to Chicago 
would be $21.60. Find the distance. 
24, At an average speed of 25.6 mi. per hour, how long would 
it take a train to go from Chicago to Denver (1,028 mi.)? 
25. A rod contains 16.5 ft. How many rods are there in 
a mile (5,280 ft.)? In 2,541 ft.? 
26. The pendulum of a clock made 120 swings in a minute. 
How many seconds did it take the pendulum to make 1 swing? 
27. A cubic inch of mercury weighs about .51b. How many 
inches high must a tube be whose base is 1 sq. in. in order to 
hold 100 lb. of mercury? 
28. There are 30.25 sq. yd. in a square rod. How many 
square rods are there in 226.875 sq. yd.? 
29. A train traveled 1080.3 mi. in 19.5 hr. How many miles 
was this per hour? 
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PERCENTAGE 
Meaning of Rate Per Cent — 


221. Preparatory. 

1. Of 5 hundred strawberry plants, 3 per hundred died. 

-How many died? 

2. Of 600 pupils in a school 2 per hundred were absent. 
How many were absent? 

3. A contractor bought 12,000 a 14 per hundred were 
defective. How many defective bricks were there in the lot? 

In expressions like the above, per cent is.commonly used 
instead of per hundred. 

Per cent is derived from the Latin per centum poe per 
hundred. 


Thus, 6 per cent (67%) means 6 per hundred. The aha % is 
read per cent. 


222. The phrase per cent is used when a rate per hundred 
is meant. The term percentage is used to express the actual 
number resulting from the application of the rate. 

Thus, in the expression “10 per hundred of the total population 
of 10,000 were Americans”, JO per hundred is the rate and may be 
read 10 per cent. The actual number of Americans, or 1000 out of 
10,000, is the percentage of Americans, 


ORAL EXERCISES 


1-6. The rate per.cent of salt in the bodies of water named 
is approximately: 


WASDIADNGa heen. ss Sica sess 1 Atlantic Ocean... 0.05.65. 4 
USA Seats SCS. 1 Mediterranean Sea........, 4 
Great, Salt Lake... 00.00% 20 eRe RSE. hx % sis sry dae 63 


In each case, how many pounds of salt are there in every 100 
pounds of water? 
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7. A vegetable garden contained four kinds of plants as 
shown in the picture. What part of the whole garden was 
used for potatoes? _ 

8 What part was occupied by 
potatoes and corn together? 

9. How many hundredths of the 
garden were used for potatoes? For 
corn? For both of these? 

10. One-fourth of the garden is 
how many hundredths of it? How 
_many per cent of it? 
4 of the garden = .25 of it = 25% of it. 
11. One-half of the garden is how many hundredths of it? 
How many per cent of it? 

4 of the garden = .50 (or .5) of it = 50% of it. 

12. 3 of the garden=(__) hundredths of it=(__)% of it? 
13. The whole garden = (_ ) hundredths ofit = ( ) % of it? 
14. 9, of afarm=( ) hundredths of it=( )% of it? 

15. t of afarm=(_ ) hundredths of it= (__)% of it? 

16. 2 of a dollar=(_) hundredths of it= (__)% of it? 

17. 4 of a dollar=(_ ) hundredths of it=(_)% of it? 

18. 3 of a dollar=( ) hundredths of it=( )% of it? 





WRITTEN EXERCISES 


1. Draw a square and divide it into 10 equal rectangles. 
Divide each rectangle into 10 equal squares. How many small 
squares are there in the figure? 

2. Shade 1% of the squares in the figure mentioned in 
Exercisel. Shade 5% of them; 10%; 25%; 50%; 75%; 80%. 
3. Draw a circle and shade 25% of it; 50% of it; 75%. 

4. Draw a rectangle whose breadth is 20% of its length. 
One whose breadth is 75% of its length. 
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5. On paper ruled in squares draw a square 10 in. on a 
side. Shade 1% of its area. Shade a square whose area is 
25% of that of the given square. 


6. Draw on the board’a square 10 in. on a side. What is 
its area? How many square inches are there in 25% of it? 
In 75% of it? In 40%? In 53%? 


7. Draw a rectangle 10 in. long whose area shall equal 
10% of that of the square of Exercise 6. Draw other rectan- 
gles each 10 in. long to equal 20%; 30%; 50%; 70% of the 
given square. 


8. Draw a rectangle 1 in. wide whose area is 5% of that 
of the square of Exercise 6. Draw others of the same width | 
with areas 7%; 3%; 15%; 29% of the area of the square. 
How long would such a rectangle be in order to equal 100% of 
the square? 


Finding a Percentage 


223. PREPARATORY. 
1. .45 of a number is how many per cent of it? 


2. 25% of a number is how many hundredths of it? How 
many fourths of it? 


3. Taking + of a number is taking how many per cent of it? 
4, Taking ? of a number is taking how many per cent of it? 
5. Taking 4 of a number is taking how many per cent of it? 


224. Exampies: 


1. Find 47% of 216. 


Solution: (1) 47% of 216 = .47 x 216. 
(2) .47X 216 = 101.52. 


2. Find 334% of 216. 


Solution: (1) 334% of 216 = 4 of 216. 
@) . Penge ye: 
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225. To find the percentage of a number at any rate per cent, 
multiply it by the corresponding number of hundredths or the cor- 
responding common fraction. 


TABLE OF CORRESPONDING NUMBERS 











Fraction. |; Per Crenr. Decrmau. FRACTION. 





_ Per Cent. DeEcIMAL. 

5%, 05 aly 50% .50\or’ <8) |) 3% 
10% Or orst tiie ay 62.5% | .625 5 
12.5% |  .125 4 668% .668 2 
162% | .162 4 75% 75 3 
20% -20 or ¥2 4 831% .83t 8 
25% £25 4 87.5% | .875 4 
334% 4 90% .90 or .9 ao 








226. The number to which the rate is applied is called the 
base. 


227. The relation of the three numbers—Base, Rate, and 
Percentage—may be expressed as follows: 


Base multiplied by Rate equals Percentage. 


WRITTEN EXERCISES 
Find: 
1. 20% of 200? 6. 10% of 1,000? 11. 75% of 1,600? 
2. 25% of 500? 7. 50% of 2,000? 12. 60% of 1,200? 
3. 334% of 2,7602 8. 87.5% of 900? 13. 74% of 286? 
4, 662% of 83,6152 9. 37.5% of 1,200? 14. 16% of 1,400? 
5. 43% of 186? 10. 48% of 1602 15. 9% of 963? 


Solve: 

16. In a certain territory 576,660 bu. of corn were grown in 
1 yr., of which 663% was exported. How many bushels was 
this? 
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17. In a recent year the imports of Mexico from the United 
States were 44% of the exports to the United States. How 
many dollars’ worth of imports did Mexico receive per $100- 
worth of exports to the United States? For every $500? For 
every $50? For every $25? 

18. If 75% of a certain ore is copper, how many pounds of 
copper are there in 100 lb. of ore? In 4,480 lb. of ore? 

19. If on an average 75% of the eggs placed in an incubator 
hatch, and 90% of the chickens transferred to the brooder live 
to become marketable fowls, how many fowls are grown from 
80 doz. eggs? 

20. Diminish 100 by 10% of itself; the result by 334% of 
itself; this result by 334% of itself. What is the final result? 
How many per cent of 100 is it? 

21. A merchant began with $5,000 capital, and at bie end 
of each year added his profit to his capital. His profit each 
year is shown by the following percentages of the capital in- 
vested: first year, 20%; second year, 25%; third year, 10%. 
What was his capital for the fourth year? 

22. A man bought 320 acres of land and sold 90% of it to 
one neighbor, 334% of the remainder to another, and 12.5% of 
the remainder to another. How many acres had he left? 

23. A boat carried 3,125 tons of iron ore. This ore yielded 
43.8% of iron. How many tons of iron in the cargo? 


Finding How Many Per Cent One Number is of Another 


228. PREPARATORY. 


1.-5 is what part of 20? 5, or 4, is how many hundredths? 
5 is how many per cent of 20? 


2. 4 is what part of 20? 54; or ¢ is how many hundredths? 
4 is how many per cent of 20? 

3. Divide 735 by 3,500 and express the result in hundredths. 
735 is how many hundredths of 3,500? How many per cent? 
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229, Examp.es: 
1. 34 is how many per cent of 170? 
Solution: (1) 34 +170 =.2 =.20. 
(2) Therefore, 34 is 20% of 170. 
2. 2662 is how many per cent of 400? 


Solution: (1) 2662 + 400 = 290 + 490 — & = .668. 
(2) Therefore, 2663 is 662% of 400. 


230. To find how many per cent one number is of another, 
divide the first number by the second. The number of hundredths 
in the quotient is the rate per cent. 


231. If we employ the terms Base, Rate, and Percentage, 
the above process may be stated: 





Percentage divided by Base equals Rate. 


The phrase ““What per cent” is often used as an abbreviation 
for “How many per cent” or for ‘ What rate per cent.” 


WRITTEN EXERCISES 


1. 48 is how many per cent of: 
96? . 144? 200? 500? 480? 1000? 
2. 28 is how many per cent of: 
84? 140? 168? 200? 500? 700? 1,400? 
3. 35 is how many per cent of: © 
70? 105? -210? 700? 770? 250? - 1000? 
4. 125 is how many per cent of: 
125? 250? 1000? 500? 650? 900? 1.250? 
5. 80 is how many per cent of: 
2a07-" 1002, 80? s AO oie. 10? . 82.5? 
6. A bank has a capital of $100,000 and keeps $25,000 on 


hand. How many per cent is this reserve of the whole capital? 
13 
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7. A trust company had a capital of $3,000,000, and kept 
in reserve $450,000. How many per cent was this reserve of 
the whole capital? 

sg. A man purchased a block of land for $250,000 and paid 
at once $50,000. How many per cent of the whole amount 
was this cash payment? 


9. A house and lot cost $6,500; the lot alone cost $1,500. 
How many per cent was this of the whole cost? 


10. To test flower-seeds, 200 seeds were planted; 40 plants 
sprouted. How many per cent of the seeds sprouted? 


11. Fifty pounds of corn contain 35 lb. of starch. How 
many per cent of corn is starch? 


Finding a Number from a Given Percentage 


232. PREPARATORY. 
1. If 7 is 4 of a number, what is the number? 


2. If 8 is 334% of a number, that is, 4 of it, what is the 
number? 


3. If 12 is 6% of some number, what is 1% of it? What 
is 100% of it? 


233. EXaMPLes: 
1. 20 is 4% of what number? 
Solution: (1) 20 +4 =5, or 1% of the number. 
(2) 100 x 5 = 500, or the whole of the required number. 
Steps 1 and 2 are the same as 20 + .04 = 500. 
2. 16 is 6% of what number? 
Solution: 16 + .06 = 2663, the required number. 


3. If 45 is 624% of a number, or $ of it, what is the number? 


Solution: (1) 4-of the number is 45 + 5, or 9. 
(2) & of the number is 8 X 9, or 72. 
(3) Steps (1) and (2) are the same as 45 + $ eR 
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234. To find a number of which the percentage at a certain 
rate is given, divide the percentage by the number of hundredths. 
‘corresponding to the rate per cent. Or, divide the percentage by the 
common fraction corresponding to the rate. 


235. The above process may be stated in terms of Base, 
Rate, and Percentage as follows: 


Percentage divided by Rate equals Base. 


WRITTEN EXERCISES 


1. 24 is 8% of what number? 4, 25% of N=7.° Find N. 
2. 25 is 5% of what number? 5. 20% of B= 12. Find B.. 
ay 10% of ( ji= 157 6. 8% of N= 24. Find N. 

7. A bag of grass seed contained 86 lb. of good seed, whick 
was 613% of its weight. What was the weight of all the grass 
seed? 

8. A standard bushel of clover seed contains 48 Ib. of good 
seed; this is 80% of the weight of a standard bushel. Find that 
weight. 

9. A bushel of clover seed costing $5.50 was found to con- 
tain 75% of good seed. At this rate what was the cost of a 
bushel of good seed? 

10. A piece of woolen cloth lost 18% of its length in shrink- 
ing. The present length is 41 yd. If the cloth cost $60 be- 
fore shrinking, what was the price per yard? 

11. When wheat is ground, 774% by weight of the product: 
is fine flour. How many bushels of wheat (60 lb.) are required. 
to produce 1000 bbl. of fine flour (196 lb.)? 

12. In drying green sycamore leaves 45% of their weight is: 
lost by the evaporation of the water they contain. A quan- 
tity of leaves after drying weighed 44 oz. What did they weigh 
before drying? 

13 
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REVIEW 


ORAL EXERCISES 
1. Counting from the decimal point, what place is occupied 
by hundredths? By thousandths? By millionths? 


2. How many decimal places are needed to express any 
number of: 


Hundredths? Thousandths? Millionths? 

Ten-thousandths? Tenths? Hundred-thousandths? 
Read: 

S033; 52, 728703; 7. .63399. 93. 2333833) 


4. .005. 6. 5.00789. 8. .600853. 10. .900009. 

11. 25% of a number is what fractional part of it? An- 
swer the same question for 50% of it; 75%; 10%; 60%; 40%; 
80%; 335%; 663%; 35%; 85%; 15%; 124%; 374%; 623%; 
873%; 163%; 833%; 84%; 6%3 57%; 47%. 

12. 4 of a number is how many per cent of it? Answer the 
same question for 4 of it; 4; 4543 $5 dos tes dos ass Pos 43 
$535 05 33 $3 aos tes oss 4t- 

13. Which of the following percentages would be found 
more easily, if the rates were expressed as common fractions: 
25% of 1000? 40% of 1000? 464% of 1000? 124% of 888? 
81% of 400? 

14, A tract of land contained 640 acres, of which 80 acres 
were wooded. How many per cent of the tract was wooded? 
‘How many per cent was cleared? 


WRITTEN EXERCISES 


Add: 
Aes 75 2. 16.875 8. 2.8645 4. .00084 
. 1363 19.008 7.0089 .00176 
. 9908 67.479 6374 . 08932 


~45382 99.001 10.9009 -46754 
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Subtract: | 
5. 46.93 6. 30.0008 7. .900005 8. 400.005 
19.884 16.9909 .063548 33.399 








Reduce to common fractions : 
S.5S (0; 11. .0075. 13. .9995. 15. .8888. 
10. .6275. 12. .000125. 14. .6335. 16. .00085. 


Reduce to decimal fractions of not more than 4 places: 


£7.48, 19. §. ort ae. 
meee. 20. 44. 220 nts. Ay oe 
Multiply: 
25. 17.19 < 14.6. 27. 99.25 X 8451. 29. .087 X 1.009. 


26. 30.96 X 21.8. 28. 106.3 X 2.009. 30. .045 X .099. 


Divide to not more than 4 decimal places: 
31. 6.25 + 3.369. 33. 4.006 + 3.008. 35. 185.6 + 206.001. 
32. 84.51 + 7.635. 34. 72.36 + .0025. 36. .01263 + .00018. 


Solve: 
37. A collector reported the following collections for one 
week. How much did he collect in all? 
Mon. $286.17 Tues. $905.36 Wed. $1000.33 
Thurs. $363.25 Fri. $200.75 Sat. $2059.48 
38. The three sides of a triangular field measure 102.75 rd., 
89.45 rd., 70.9 rd. What is the distance around the field? 
39. From 5.068 oz. of platinum, 2.909 oz. were used. How 
many ounces were left? 
40. A man earns $1.874.a day. How much is this for a week? 
41. When the price of calico is 74 cts. per yard, what is the 
cost of 81 yd.? Express the result in decimal form. 
42. How much does a man earn in 11.75 da. at $2.25 a day? 
43. A tank holds 4.35 gal. How many times can it be filled 
from 34.8 gal. of oil? . 
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44, Fill the blanks in the table: 











praTe | Porutenox, | Pusu gy Somnon | Pes Orie 
Mingiss cuca 4,800,000 1,600,000 (4 
Pdisy ce ce: - acs: ( ) 800,000 32 
Wkansag eects ses 2 1,500,000 ( ) 334 
‘Tennessee........| 2,000,000 ( ) 40 
easements eres) | ) 1,200,000 40 





45. Various commercial fertilizers are sold. They are in- 
tended to supply nitrogen, phosphoric acid, and potash to the 
soil. If nitrogen is valued at 16 cts. a pound, phosphoric acid 
at 4} cts. a pound, and potash at 5 cts. a pound, what is the 
value of these substances in 100 lb. of a fertilizer of which 24% 
us nitrogen, 10% available phosphoric acid, and 14% potash? 


46. Beef loses about 15% of its weight by boiling and 20% 
iby roasting. How much will a piece of beef, weighing 10 Ib. 
when raw, weigh after having been roasted? Boiled? 


47, The water surface of Kentucky is 1% of the land sur- ~ 
face; the total area is 40,000 sq. mi. Find the area of the 
land surface of Kentucky. Of the water surface. 


48. The land surface of New Hampshire is about 9,000 sq. 
mi.; the water surface is 34% of the land surface. Find the 
‘total area. 


49. 10 lb. of apples were placed in an oven to dry. After 
‘drying they weighed 1 lb. 12 oz. How many pounds of water 
had evaporated from the apples? How many per cent of the 
weight had been lost in drying? ° 

50. Potatoes contain 78% of water. How many pounds of 
water are there in a bushel of potatoes? (1 bu. of potatoes 
weighs 60 Ib.) 


51. Flour contains 124% of water. How much water is there 
an a barrel of flour? (1 bbl. of flour weighs 196 Ib.) 
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52. Walter took a 3-lb. sample of sof from a forest and 
dried it; afterward it weighed 2 lb. 4 oz. What part of the 
soil was water? How many per cent?’ 1 cu. ft. of the soil 
weighed 72 lb. How many pounds of water did it contain? 


53. Horace sifted soil with a coarse sieve, thus retaining 
gravel in the sieve; he sifted the residue through a finer sieve, 
retaining sand in the sieve. He weighed soil, gravel, and 
sand in 6 experiments and found the weights as follows: 





SAMPLE. Isr. 2p. 3p. 47H. 5;H. — 6TH. 
Soil taken. | 24 0z. | 360z. | 72 0z. | 8402. | 90 oz. 120 oz. 
Gravel=s 2) 26 10M ae D0vae | 25 cs 360 
Sand... ...: TO? 16m <* Som 367 2 ee Domes 





How many per cent of each lot of soil was gravel? Sand? 
Gravel and sand together? 

54. Henry sifted 2 lb. of soil through a coarse sieve. The 
gravel remaining in the sieve weighed 5.4 oz. How many per 
cent of the soil was gravel? 

55. John weighed out 10 oz. of green oak leaves; he dried 
them thoroughly and weighed them again; this time they 
weighed 5.1 0z. The loss of weight is due to the evaporatiom 
of water from the leaves while drying. How many per cent. 
of the green leaves was water? 

56. A cement walk consists, by weight, of 15% of gravel, 
331% of cement, and 513% of sand. How many tons of each 
kind of material in a cement walk 100 ft. long, 44 ft. wide, and 
6 in. deep, if each cubic foot weighs 75 lb.? 

57. Fresh beef furnishes on the average 15.5% of protein, 
the chief tissue-building element of all foods. How many 
ounces of protein are there in 300 oz. of fresh beef? 

58. Green corn furnishes on the average 3.1% by weight 
of protein. How many ounces of protein are there in 200 oz. 
of green corn? 
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59. 13.1% of eggs are protein. How many ounces of pro- 
tein are there in 200 oz. of eggs? 
60. The following table shows the average relative amounts 
of waste, water, protein, fat, and heat units derived from 
various staple foods: 























WaAsTE WATER PROTEIN Fat Heat Units 
Antmat Foop. | pop Cunt. | Per Cent. | Per Cunt. | Per Cent. | Perr Pounp. 
Beeheet ses: 16.9 52.6 t5eo 15.0 910 
Veal... 21.6 52.0 15.4 11.0 745 
Mutton.....| 10.3 39.0 13.8 36.9 1,770 
Pork, fresh..| 12.6 48.0 13.5 25.9 1,320 
Chickens....| 42.1 43.7 12.8 1.4 305 
Fish (cod)...] | 30.2 58.5 Teoh 0.2 220 
Dooce) 1221 65.5 131 9.3 635 
CaRrBo- i 
Eipcos' | Brats) oi Gate [een euelll Pua his | oa ee 
MilOUTH aces: 75.6 120 11.4 10) 1,635 
Beans, dried} 63.1 12.6 22.5 1.8 1,520 
White bread| 54.2. SOee 9.2 1.3 1,200 
Corn, green .| 20.4 75.4 3). E et 440 
Rices yas 2 79.4 ae 8.0 OFS: 1,620 














According to the table above, how many units of heat are 


supplied by the fuel in 1 lb. of fresh beef? 


are there in 5 lb.? 
61. Similarly, how much water in 1 Ib. of beef? In 36 lb.? 
62. How many pounds of protein in 25 lb. of mutton? Of 


veal? 


Of rice? 


Of eggs? 


Of flour? 


How many units 


63. How many pounds of fat in 32 lb. of pork? Of fish? 


Of eggs? 


Of rice? 


Of eggs? Of flour? 


Of beans? 
64. How much waste in 10 lb. of beef? 


Of rice? Of corn? 


Of flour? 


In 10 lb. of mutton? 
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65. The approach to this bridge rises 2 ft. for every 20 ft. 
horizontally. What is the height h? 





m and q in the picture are 20 ft. apart; also q and h. & 

66. What is the height m? What is the height g? 

67. If the height h were 5 ft. only, and if the approach were 
100 ft. long horizontally, what would be the rise of the ap- 
proach for each 10 ft.? 

The rise in the road is called its grade, and it is often indicated by 
stating the rise for some horizontal distance; e.g., the grade of the 
bridge approach is 2 jt. in 20 ft. 

The grade per cent means the number of feet the grade rises verti- 
cally per 100 ft., on the level. Thus, the grade per cent shown in the 
picture is 10%. The grades of roads are seldom more than 3% or 4%. 

68. What is the grade in Exercise 67? 

69. What is the grade per cent in Exercise 67? 

70. What is meant by a 12% grade? By a 5% grade? By 
a .5% grade? By a 3% grade? 

71. How many feet does a 1% grade rise in a mile? A 10% 
grade? A 12% grade? 

72. A horse that can draw 1000 lb. on a level can draw: 

900 lb.ona 1% grade, 810]b. ona 2% grade 


750 iT 3 “c 273% “ce 720 ce cc 25 “ce 
640 “cc a 34% if 4 600 “66 6c 4% ce 


Find the number of feet rise per hundred of horizontal 
length in each case. 
73. According to Exercise 72, on what grade can a horse 
draw 75% as much as on a level? 


CHAPTER VII 
BUSINESS APPLICATIONS 
GAIN AND LOSS 


236. The gain or loss is always reckoned on the cost. 


EXAMPLES: 
1. A merchant sold goods costing $540 at a gain of 15%. 
What was the gain? What was the amount received? 
Solution: (1) .15 of $540 = $81, the gain. 
(2) $540 + $81 = $621, the amount received. 
2. A real-estate agent bought a house for $2,500 and sold 
it for $3,000. How many per cent did he gain? 
Solution : (1) $3,000 — $2,500 = $500. 
(2) $500 + $2,500 = 4. 
(3) $500 is 4, or 20%, of $2,500. 
(4) The agent gained 20%. 
3. A suit of clothes was sold for $22 at a gain of 10%. 
Find the cost. 
Solution: (1) c+ .10¢, or 1.10c = $22. 
$22 
(2) Therefore, c = 10% $20. 
Here the rate per cent of gain is expressed by a decimal. 
4, A house, sold at a gain of 20%, brought $2,100. Find 
its cost. 
Solution: (1) Let ¢ =cost. Then 4¢ = gain. 
(2) ce+tce=4e. $c = $2,100. © 
(3) ¢ = of $2,100 = $1,750. 
Here the per cent of gain is expressed as a fraction. 
192 
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WRITTEN EXERCISES 
1. A‘man bought wheat in October at $.80 and sold it in 
December at $.85. How many per cent did he gain? 
2. Mr. Williams sold a house for $200 more than it cost; 
the gain was 5% of the cost. Find the cost. 
3. A bicycle, sold at a loss of 10%, brought $45. What 
was the cost? 


- 4. In 1900 the population of New Eyer City was 3,400,000; 
in 1890 it was 2,500,000. What was the gain per cent in 10 
years? 


Find the rate per cent of gain or loss in each case: 


: 5. 6. 7. 8. 9. 
Dosti Sass J: $16. $25. $40. $1.20. $2.00. 
Selling Price....... $20. $15. $48. $1.60. $1.80. 
Find the cost: 

10. 11. 12. 13. 
Gain Or Loss)... 6.00. 25%, gain. 20%, loss. 30%, gain. 20%, loss. 
melling Price... A... $2. $6. $130. $1,500. 


14. A tailor made 6} dozen coats with cloth at $1.95 per 
yard; 3 yd. were required for each coat, and the making cost 
$19.80 per dozen; he sold the coats at $8.25 each. What was 
his rate per cent of gain? 

15. A dealer bought a carload of coal, 38,000 Ib; he sold 
it at $7.50 per ton, and thus gained $28.50 on the pence 
Find the rate per cent of gain. 

16. In 1900, there were in the United States about 200 
million apple-trees, a gain of 662% since 1890. Find the 
number in 1890. 

17. Ina recent year there were produced in the United States 
about 94 million bales of cotton (a bale contains about 500 
Ib.) ; this was a gain of 263% over the crop of 10 years previous. 
Find the production in that year. 
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18. A dealer sold two typewriters, costing the same fixed 
price, for $165; on one he gained twice as much as on the other; 
his total gain was $45. What was the rate of gain on ‘each? — 

19. A dealer sold two wagons of equal cost so as to gain 
five times as many dollars on one as he lost on the other; 
his total gain was $200. What was the gain, or loss, on each? 

20. A dealer sold a piano at a gain of 30%; the purchaser, 
after having used it a year, sold it for $195 at a loss of =e 
of its cost to him. Find the cost to the dealer. 


COMMISSION 


237. The percentage received by an agent for handling 
goods is called his commission. 
EXAmMPLEs: 

1. A commercial traveler, who receives a commission of 5% 
on his sales, earned $28 in ten days. Find the amount of the 
sales. 

Plan: (1) Let s =the ani of his sales. 

(2) .05 Xs = $28. 
(3) Therefore s=$(  ). 

2. A man sold his house and lot through an agent, who 
charged a commission of 2% and remitted $9,310. What was 
the selling price? 

Plan: (1) Let s = selling price. 

(2) s— .02 Xs = .98s = $9,310. 
(3) Therefore s = — = $( ). , 

3. Mr. Baker paid gas for sheep to stock his ranch. 
This includes the broker’s commission of 10%. What did the 
broker pay? 

Plan: (%) Let c = the cost. 

(2) c+ 10% of c = $1,100. 
(3) 1.10'c =$(- ): 
(4) Thereforec=$( ). 
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WRITTEN EXERCISES 


1. A real-estate agent sold a 200-acre farm at $75 an acre. 
What was his commission at 24%?. 

2. A commercial traveler receives 7% commission on the 
orders he takes; in 6 months he sells goods to the amount 
of $9,800. How much does he earn in commissions? 

3. An auctioneer received $15 for selling $500 worth of 
goods. What was his rate of commission? 

4, A broker sold a farm for $28,500, his commission being 
2%. What was the amount of his commission? 

5. A real-estate agent sold a house and lot for $3,200; his 
commission was 24%. How much did the owner receive? 

6. An agent remitted $142.50 to the owner of goods that he 
sold, and retained $7.50 commission. For how much did he 
sell the goods? What was his rate of commission? 

7. An agent sold 6 cottages at $1000 each for 24% com- 
mission. What was his commission per cottage? 

8. A real-estate agent collects rents amounting to $400 and 
remits $384 to the owner. What is his rate of commission? 

9. A merchant gave bills to the amount of $300 to an 
agency for collection; the agency charged 2% for collecting 
4 of the amount, but 5% for collecting the other half, on ac- 
count of the trouble in collecting. How many dollars did the 
merchant receive? 

10. A merchant gave bills aggregating $300 to a collector 
who succeeded in collecting $240, but reported the rest un- 
collectable. If the collector charged 8% of the amount col- 
lected, how much of the $300 did the merchant lose? What 
was the percentage of loss? 

11. Mr. Jones is an agent for an automobile company that 
pays him a commission of 10% on his sales. In one month 
he sold one automobile at $760, and another at $925. _ How 
much did he earn? 


196 BUSINESS APPLICATIONS 


‘TRADE DISCOUNT 


238. When for any reason a reduction is made from a 
fixed price, such a reduction is called a discount. 


Exampe: At the close of a season damaged goods were offered 


as follows: 
‘ (1) (2) 


MARKED PRICE DISCOUNT MARKED PRICE DISCOUNT 
$1.15 20% $39 335% 

Find the reduced vrice in each case. ‘ 

Solution: 

(1) 100% — 20% = 80%. Then, 80% of $1.15 = .8X $1.15 — $.92. 

(2) 100% — 335% =662%. “ 662% of $39=% of $39 — $26. 


239. Many articles of merchandise have fixed prices, which 
are published in catalogues and price-lists. This price is 
known as the list price. 


240. The price after the discount has been taken off is 
called the net price. 
WRITTEN EXERCISES 


1. Find the reduced price resulting from these discounts: 
q) (2) 


MARKED PRICE DISCOUNT MARKED PRICE DISCOUNT 
$15 10% $42 163% 
Determine the numbers to fill the blanks : . 
LIST PRICE, DISCOUNT. NET PRICE. 
2. $4.00 6% ( ) 
3. $1.75 20% ( ) 
4. $12.00 pas, $11.40 
5. $225.00 (uae $202.50 


ie ) 10% $8.10 
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LIST PRICE. DISCOUNT. ’ NET PRICE. 
7. ( rie 15 % $17.00 
8 $8.40 84% ( ) 
9. $4.80 124% ( ) 
10. $855 .00 41%, ( ) 
11. ( ) 2% $10.29 
12. $1,025.00 CRED) $1,000.00 
qa ) 124% $87 .50 
14, $56.20 5% Gar) 

LIST DIS- NET 

PRICE. COUNT. PRICE. 


15. Shakespeare (Temple Edn.) $26.00 20% a(- 3s) 
16. Roosevelt’s Rough Riders.. $2.00 15% (ak) 
17. Hawthorne’s Works, 8vo... $10.00 25%. Cy 
18. Poe’s Works, 6 vol., cloth... $7.50 20% AGits) 


419. Barker’s School Stories....  ( ) 25% $3.75 
20. David Harum..........-. ( ) 380% $1.05 
21. Dickens’s Works, 12 vol.... $6.00 CS:) $4.50 


22. Kipling’s Works, 15 vol.... $15.00 ( ) $10.00 


INTEREST 
241. PreparAToRY. 
A borrowed $500 of B for one year; at the end of the year 
he returned the $500 and paid B $6 per $100 for the use of the 
money. How much did he pay for the use of the $500? 


242. A payment for the use of money is called interest. 
The rate of payment may be stated by naming the sum to be 
paid for the use of $100 for one year. 


248. Instead of saying “interest at the rate of $6 per $100 
per year, or $.06 per dollar,” it is customary to say, “interest 
at the rate of 6% per annum,” or, more briefly, “interest at 


6%.” 
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Exampte: At the rate of 5% per year, what is the interest 
for 3 yr. on $300? 


Solution: (1) The interest on $300 for 1 yr. is .05 X $300 = $15. 
(2) For 3 yr. the interest is 3 X $15 = $45. 


ORAL EXERCISES 
1. At the rate of 6% per year, what is the interest for 1 
yr. on $200? On $500? On $800? On $1000? On $2,000? 
On $3,200? 
“2. What is the interest on $100 for 1 yr. at 4%? On $600? 
On $3,200? On $1? 
3. What is the interest on $1 for 1 yr. at 5%? At 34%? 
At 6%? 
4, At 5% per annum, what is the interest for 2 yr. on $600? 
On $800? On $1000? On $4,000? On $6,800? 
5. At 6% what is the interest on $1 for 1 yr.? For 2 yr.? 
For 4 yr.? For 7 yr.? For 18 yr.? 
6. At 3% what is the interest on $100 for 1 yr.? For 5 yr.? 
For $-yr.? For 24 yr.? For 3 yr.? 
244. The sum of money bearing interest is usually called 
the principal. 
WRITTEN EXERCISES 


Find the interest on the following : 


us panes 3. 4. 
Principal............. $200 $250 $483 $1,500 
BUSCH hh oe pan 4% 5% 6% 3% 
ING oie. biehey Wee oe 1 yr. 2 yr. 1 yr. 5 yr. 


5. Which is the greater, the interest on $100 for 3 yr. at 
6%, or that on $100 for 4 yr. at 5%? 

6. A man borrowed money at 4% and lent it at 6%. How 
much did he make on $10,000 in 5 yr. in this way? 

7. What is the interest at 4% on $500 for 5 yr.? 
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8. What is the difference in the annual income from $8,600 
when invested at 5% and at 44% interest? 

9. How much does $100 earn at 6% in one year? In 2 yr.? 
in yr.? In4yr.? Syr.? 10 yr.? 154 yr.? 

10. If $100 has been on interest at 6% per annum long 
enough to earn $27, how many years has it been lent? 

11. How long must $200 be on interest at 5% to earn $20? 
$50? $35? $15? - 

12. Mr. Todd bought a house for $1,800. He had $1,100 
cash on hand and borrowed the rest from a friend to whom 
he agreed to pay interest at 5% per annum. How much in- 
terest did he pay for each year? 

13. At the end of the first year Mr. Todd had saved $185; 
he paid the interest due and paid the rest of his money to 
diminish the indebtedness. How much did he still owe? How 
much interest did he owe at the end of the second year? 


245. The principal plus the interest for any given time 
is called the amount for that time. 


Exampte: What is the amount of $750 at 6% for 54 yr.? 
Solution: (1) 6% of $750 = $45. 
(2) 5L X $45 = $247.50. 
(3) $750+ $247.50 =$997.50, the amount. 
WRITTEN EXERCISES 


1. What is the amount of $1,075 at 5% for 3 yr.? _ For 
Syr? .For-15.yr:? 

2. A man lent $565 on a note for 3 yr. at 54%. What was 
the amount of the note at the end of the 3 yr.? 

3. The amount of a given principal for a certain time and 
rate was $458, and the interest was $79. What was the prin- 
cipal? a : 

4, What is the amount of $2,500 at 34% for 10 yr.? At 


4% for 25 yr.? 
14 
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ORAL EXERCISES 


1. In the figure, each space between the horizontal lines 
represents $5, and each space on these lines represents 1 year. 
The heavy lines represent the interest on $100 at 5% for the 


150 





145 





140 


135 





130 


125 





time indicated. How many dollars interest does the first 
heavy line represent? The second? 

2. What interest does the fourth line represent? The 
tenth line? . 

3. The figures at the left express the amounts of $100 for 
various years at 5%. What is the amount of $100 for 2 yr. 
at 5%? What is the amount for 5 yr.? What is the amount 
for 8 yr.? 


fead from the figure the interest on $100 at 5% for: 


4, . 5. 6. aa 8. 
WVearsi. chan 1 2 3 4 5 
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Read from the figure the number of years required to 


earn: 
9. 10. 11. 12. 13. 


IMteresti.. ten $5 $10 $20 $15 $40 


WRITTEN EXERCISES © 


1. Make a similar table for the rate 4%. 

2. Find the amount of $500 with interest at 54% for 7 yr. 
3. Find the amount of $375 with interest at 34% for 5 yr. 
4, Find the amount of $1,050 with interest at 4% for 16 yr. 


Interest for a Fraction of a Year 


246. PREPARATORY. 

1. 6 mo. are what part of a year? 4mo.? 3mo.? 8 mo.? 
9mo.? 1 mo. is what part? 

2. Express 2 mo. as a fractional part of a year. Also 4 mo. 
6mo. 8mo. 10 mo. 

3. In how. many months would the interest on a sum of 
money equal that for} yr.+4yr.? That for4 yr. +4 yr.? 


24'7. In computing interest, time expressed in months 
should be expressed as a fraction of a year. 


WRITTEN EXERCISES 


1. What is the interest on $300 for 1 yr. at 4%? What is 
the interest for 4 yr., or 4 mo.? For+d yr. + ¢yr., or 5 mo.? 

2. As in Exercise 1, find the interest on $300 at 4% for 
7 mo.» Ford1mo. For 2 -yr.7:mo., For’3 yr. 1I' mo. 


What is the interest on $800 at 8% for: 


3. 1 yr.? 6. 2 mo.? 9. 3 mo.? 12. 4 mo.? 
4, 5 mo.? 7. 6 mo.? 10. 7 mo.? 13. 8 mo.? 


5. 9 mo.? 8. 10 mo.? 11. 11 mo.? 14. 12 mo.? 
' me! 
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Find the interest on the following at 6%: 


15. 16. 17. 18. 
Enel a lenmererr $200 $250 $600 $880 
PDN eee eset lyr.4mo. 2yr.3mo. 4yr.8mo. 1 yr. 10 ma 


Find the interest on: 

19. $675 for 11 mo. at 4%. 

20. $500 for 3 yr. 9 mo. at 3%. 

21. $200 for 2 yr. 3 mo. at 34%. 

22. $385 for 5 yr. 6 mo. at 44%. 

23. $1,500 for 3 yr. 3 mo. at 4%. 
24. $325 from January 1, 1901, to Apr. 1, 1904, at 3%. 
25. $450 from May 1, 1909, to Sept. 1, 1909, at 4%. 
26. $218 from Apr. 1, 1909, to Aug. 1, 1911, at 3%. 
27. $550 from March 1, 1909, to Sept. 1, 1913, at 34%. 
28. $600 from June 1, 1910, to Oct. 1, 1914, at 44%. 
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248. When money is deposited in a bank, the bank will 
pay the-money, or any part of it, to any one who presents a 
written order from the depositor. Such an order is called a 
check. 
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Read the check. Who made it? On what bank was this 
order drawn? To whom did the bank pay the money? To 
whom did the money paid belong? 

Checks may be transferred from one person to another, each 
person writing his name on the back of the check when he trans- 
fers it. Each person who thus signs his name is said to endorse 
the check. 

The check is said to be deposited when it is handed into the 
bank for credit. 


249. Blank checks are furnished by the banks in book 
form. When a check is filled out, it is detached from the book 
and sent to the bank or person to whose order it is drawn. The 
one issuing the check, called the maker of the check, should 
keep a record of the essential facts about it in the portion of the 
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book made for his purpose, as shown in the illustration. The 
deposits also may be entered as shown. 


WRITTEN EXERCISES 


1. In the account above find the total deposits shown on the 
right; also the balance after deducting the check. 

2. A depositor had $454.50 to his. credit and drew the fol- 
lowing checks: $125, $60.75, $34.78, $101.10. How much did 
he have left in the bank after the bank had cashed the checks? 


‘ 
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3. A man opened an account with a bank and deposited 
$500; later he drew by checks $104, $65.15, $33.25, $75.60. 
How much remained on deposit? 

4, A merchant’s deposits for one day were: cash $235.15, 
checks $360.84; his withdrawals were: cash $110.50. checks 
$290.35. What was the balance for the day? 


Savings Accounts 


250. Many banks receive savings deposits in sums from 
$1 upward and pay interest thereon. The usual rules are: 

a. Interest is computed semi-annually; January lst and July Ist: 
Usual rates of interest are 3%, 34%, and 4%. 

b. Interest is not computed for fractions of a month, or on frac- 
tional parts of a dollar. Many banks do not compute interest for 
fractions of a quarter (3 months). 

c. The interest when computed draws interest thereafter. 


WRITTEN EXERCISES 


1. Mr. Brown deposited $50 on Jan. 5, and $40 on Feb. 3. 
Find the amount of interest at 4% credited to him July 1 for 
the three months ending then, the bank not allowing interest 
on a part of a quarter year. How much had he on deposit 
July 1? 

2. Mr. Hay deposited in the bank mentioned in Exercise 
1: July 6, $80; Sept. 23, $125; Oct. 8, $200; Nov. 1, $150... How 
much interest was credited Jan. 1? 

8. A depositor put $235 in the same bank on Jan. 15 and 
withdrew $105 on Feb. 10. How much interest, reckoned 
from April 1, was credited him on July 1 of the same year? 
How much had he on deposit then? 

4. A man deposited $375 on April 10 in a bank which pays 
interest at 34% from the Ist of the month following the date 
of deposit; on June 5 he deposited $118.75. How much money 
had he to his credit Jan. 1 of the following year? 


s 
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5. A man deposited $15 in a savings bank regularly the 
first of each month, beginning July 1, 1909. The bank com~ 
puted interest at 3% from the date of deposit. How much 
interest was credited Jan. 1,1910? If he continued his deposits, , 
how much interest was credited July 1, 1910? How much hadi 
he then on deposit altogether? 


TAXES AND DUTIES 


251. Cities, towns, counties, and states require their 
citizens to pay a sum of money each year for the support of 
schools, charitable institutions, public improvements, and many 
other common interests. Such a charge is called a tax. 


252. Property is seldom taxed on its full value. The value 
fixed for the purpose of taxation is called the assessed value. 


253. One tenth of a cent is sometimes called a mill, and 
the tax per dollar is usually expressed in mills. 


Thus, a tax of + of 1% is the same as 2} mills per dollar. 


WRITTEN EXERCISES 


1. A man’s property is valued at $4,000. If hisschool tax 
is 4 of 1% of this amount, how many dollars is he taxed? 

2. If a man’s property valued at $10,000 is assessed at 
of its full value, on how many dollars does he pay taxes? 

3. If the tax in Exercise 2 is 24 mills on each dollar as- 
sessed, what are the man’s taxes? ,What percentage of the 
assessed value are his taxes? 

4. The board of a school district wishes to build a new 
schoolhouse costing $1,500. If the assessed valuation of the 
property of the district is $125,000, how much on every dollar 
must be collected in taxes to pay for the building? 

5. According to Exercise 4, what tax will a man pay who 
owns property assessed at $10,000? 
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6 What is the real value of the man’s property mentioned 
in Exercise 5, if the assessment is 3 of its value? 

7. If the man who collects the tax receives 1% of the tax 
for his work, how much does the collector in Exercise 5 re- 
ceive? 

8. What is the collector’s fee at 1% for collecting a tax 
of $.002 per $1 on an assessment of $250,000? 


254. The National Government does not tax land or per- 
sonal property, but it taxes certain manufactured products; 
for example, alcoholic liquors and tobacco. Such charges are 
called internal-revenue taxes. A charge is made also on 
many articles brought into the country from foreigi coun- 
tries. Government charges levied on imported articles are 
called customs, or duties. 


WRITTEN EXERCISES 


x. If the tax on a gallon of wine of a certain brand is 30 
cts., wnat is the tax on 1,700 gal.? 


2. When the tax on a box of cigars of a certain brand is 
20 cts., what is the tax on 25,000 boxes? 


The duty on: 
Carpets is....s..0).... Beata AO); RGU GSUIKG TS 2 sfc cc ec wwe ara 35% 
ClotMMAe Assails ts +s BOT; Ur ie tere ie et. Pe 60% 
Porcelain iste. ea oe. 2. 55% Cotton garments is......... 25% 
Blaenelsyignseeeiriew' sn os 35%, Wurtamticles is. 3... ins oe. 35% 
Leather goods is.......... 35% . JamMeM BOOTRNS. ow’... 25 45% 
Velvet ignesn.canmee.. >... 159%) Omemeairags tev... ca 40% 


3. According to the table, what is the duty on 150 yd. of 
carpet worth 75 cts. a yard? 


4, What is the duty on 35 yd. of silk at 95 cts. a yard? 


5. What is the duty on an Oriental rug that cost $250? 
On one that cost $475? 


6. Make and solve five other problems from the table. 


* INSURANCE 207 


7. In 1 yr. the United States Government received from: 
LIQUORS TOBACCO STAMPS MISCELLANIES 
$193,126,913 $51,937,425 $13,442,792 $13,360,130 
How much did it receive from all these sources? 

8. From what source did it receive the most? The least? 
The amount received from liquors was how much more than 
that from tobacco? Than that from stamps? 

9. What percentage of the total was from miscellaneous 
goods? What percentage was received from tobacco? 


INSURANCE 


255. Companies have been formed to afford protection 
(insurance) against financial loss by fire, storms, shipwreck, 
theft, injury by accidents, death, and the like. 

256. The written or printed agreement that a company 
makes with a customer to reimburse him in case of loss is called 
a policy. The amount paid to the company for taking the risk 
is called the premium. ‘This is usually stated at a rate per $100 
for a period of 1 or 3 yr. 


WRITTEN EXERCISES - 


1. A man had his house insured for $2,700 at $1.10 per 
$100. What is the premium? 

2. What is the annual premium on a brick house valued 
at $6,500, the rate being $.45 per $100? 
Find the premiums for the following amounts of tv imsur- 
ance at the specified rates : 
. House, $1,550, contents for $500, at $1.05 per $100. 
. House, $3,400, contents for $1000, at $.95 per $100. 
- House, $2,500, contents for $800, at $.90 per $100. 
. House, $4,500, contents for $1;500, at $1.10 per $100. 
7. House, $7,000, contents for $3,000, at $1.20 per $100. 


a an — Ww 
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8. What is the annual premium for insuring a business: 
block against loss by fire for $9,000 at $1.50 per $100, its first-- 
floor contents for $5,000 at $1.15 per $100, and the other con- 
tents for $3,500 at $1.50 per $100? 


9. Find the premium for insuring a building valued at: 
$55,500 against damage by cyclones at $1 per $1000. 


10. Find out about the rates of insurance in your locality, 
also the approximate value of some property. Find the pre- 
mium that would be paid on the insurance of this property. 


Rates of Insurance 


257. Insurance rates are fixed by an association represent- 
ing the various companies and vary with-time and place. 


TABLE OF INSURANCE RATES PER YEAR 


SINGLE DWELLINGS AND CONTENTS RATE PER $100 INSURED 
Ci Clorey, ate k or ahace ss cae "Fac ne Se RN rate tte ies os ean) caste as $0.30 
rile VEMered 10's re. o's td cee eee inate aie Satare Bins 0.40 
Frame, pereeeens not less than 50 ft. on all sides..... 0.50: 

“a “cc ce “ 25 ce ce “ cc 0.60 

bc “cc ce 6c ce 20 bc ce 66 ce 0.70 

CW callvothers. ssc <r eS iae en eRe er eievcesT 0.75 
Churches and contents, brick or stone............... 0.75 
at s i PRATNC ees eter altos. op cs suspen G 1.00 

SCHOOLHOUSES 
Brick or stone, with metal or slate roof.............. 0.60: 
Brick or stone, with shingle roof. .5 206.850 0.75 
SSP SNU Boas sca k's sass nnn sled vis ae ee aR PME Lae eBctee on 8 a5 ge 1.00 


258. Exampte: What is the premium for insuring for 3 
yr. a frame dwelling, detached, not less than 25 ft. and valued 
at $3,500? 

Solution: (1) The rate for such a risk, as given in the table,.is 

60 cts. per hundred per year. 
(2) 3X35 X $.60 = $63, the premium. 
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WRITTEN EXERCISES 


1. Using the table on page 208, find the premium for 
insuring the schoolhouse shown in the plan for $10,000 for 
5. yr. 


WILSON 
BRICK 
METAL ROOF 


JONES 


FRAME 
METAL ROOF 





65’ 


mam ec no sneens) 





> 
2. Find the premium for insuring Mr. Ryan’s house and its 
contents for $3,300 for 2 yr. 
3. Using the table, make and solve six other problems about 
the houses shown on the plan. 


RENTS 


259. Money paid for the use of houses, land, furniture, etc., 
is called rent. The property used is said to be rented. 


260. A contract is usually signed, stating the time for which 
the property is rented, the amount ofrental and the mode of 
payment, the responsibility of the renter for proper care of the 
property, etc. Such a contract is called a lease. 
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ORAL EXERCISES 


1. According to the lease shown on page 211, to whom did 
Lewis Grant rent his property? 


2. What was the total rental, and how paid, as stated at 
the end of the lease? : 


3. How much rent did Mr. Whitcomb pay annually? 


4. B leased a house at $750 per annum, payable monthly. 
How much was his rent per month? 


WRITTEN EXERCISES 


1. A lady rented a piano at $4.50 per month; she paid 
$4 for cartage and had the piano 6 mo. What was the total 
cost? 


. If the rent of a house is $250 per year, hon much is the 
se per month? How much is the rent for 7 mo.? For 19 
mo.? 


3. A man arranged to rent a bicycle by the hour and to 
pay his bill monthly; the first month he used the wheel 162 
hr. and paid $16.20. What was the rate per hour? The sec- 
ond month he rode 117 hr., and the third month 78 hr. What 
was the amount of his bill re each month? 


4, A merchant rented a block containing 2 stores and 4 
suites of rooms for $750 per year. He subrented one store 
for $200 a year and each suite of rooms for $8 a month. How 
much rent did the other store cost him per month? 


5. An apartment-house contains 6 suites of rooms that 
rent for $25 a week each, 10 suites that rent for $75 a month 
each, and 5 that rent for $60 a month. What is the total an- 
nual rental for the building? 


6. Make up the items necessary to fill out a blank lease 


' for a certain piece of property. Compiite the rent named in 
the lease for 5 yr. 


211 
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REVIEW 


ORAL EXERCISES 


1. When goods costing $50 are sold at a gain of 10%, how 
many dollars are gained by the transaction? 

2. When $25 is gained on the sale of goods which cost $100, 
what is the rate per cent of gain? 

3. A set of books was sold for $120, at a gain of 20%. 
What did the books cost? 

4, An agent received 5% commission for selling $500-worth 
of butter. How many dollars did he receive? 

5. An agent received $35 for his services in selling a building 
lot; his rate of commission was 7%. For how much did he 
sell the lot? 

6. The list price of an article was $12.50, and the discount 
20%. What was the net price? 

7. What is interest? What does “interest at 6%” mean? 
What is the principal? The amount? 

8. What is a bank check? Who is the maker of a check? 
Who may make checks to be paid by a bank? 

9. What are taxes? By whom are taxes levied? 

10. How is a small tax-rate usually expressed? What is 
meant by a tax-rate of 24 mills? 

11. How does the United States Government levy taxes? 
Name some property that it does not tax. What are govern- 
ment taxes called? 

12. What is insurance? What is the premium? What is 
meant by rate of insurance? 

13. What is the insurance on property ied for $20,000 for 

3 yr., at $.65 per $100 per year? 

44, How is a tax collector paid for his work? 
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WRITTEN EXERCISES 


Find the gain or loss in each of the following: 


COST RATE OF GAIN . GAIN 
1. $500 162% (es) 
2. $350 28%, (as) 
RATE OF LOSS LOSS 
3. $86.50 35%, bx?) 
4, $195.75 154% Ghy 
Find the selling price: 
COST GAIN COST LOss 
5. $40 16% 7. $25. 163% 
6. $120.50 18% 8. $175.75 | 6% 
Find the cost in each of the following: 
SELLING PRICE _ RATE OF GAIN COST 
9. $165 10% Co 
10. $185 163% ea 
RATE OF LOSS 
11. $583.33 74% ae) 
12. $750.75 25% Gay) 
Hind the rate of gain or loss: 
COST SELLING PRICE COST SELLING PRICE 
13. $150 $175 15. $399.99 $300 
14. $18.75 $25 16. $360 $422.40 


17. An agent received a commission of 63% for selling 1000 
‘bu. of potatoes at 50 cts. a bushel. How many dollars in his 
commission? 

18. A collector received $275 for collecting $5,000. What 
was his rate of commission? 

19. The list price of some chairs was 86.30, subject to a 20% 
discount. What did a customer pay for 4 doz. of these chairs? 
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20. An. agent remitted $396 after deducting a commission of 
10%. What was the amount of the collections on which he 
reckoned his commission? 

21. A bill of $875 was subject to a discount of 20%. How 
many dollars did it take to pay the bill? 

22. The discount on a bill was $162.50, resulting from an 
allowance of 25%. What was the amount of the bill? 

23. What is the interest on $675 for 11 mo. at 4%? 

_ 24, What is the interest on $500 for 3 yr. 9 mo. at 3%? 
25. What is the interest on $200 for 2 yr. 3 mo. at 34%? 
26. A depositor had $595.80 in the bank and drew, in checks, 


$105.33, $89.60, $204.98. When these checks were paid, what 
was his balance? 


27. What is the amount of a farmer’s tax at 2 mills per 
dollar, whose farm, worth $20,000, is assessed at ? of its value? 

28. What is the duty on 17 cases of leather goods valued 
at $5 per case when the duty is 35%? 

29. If the school tax is 4 of 1%, what is the school tax on 
property worth $25,000? 

30. What is the duty at 60% on 425 yd. of silk worth $2.15 
per yard? 

31. What is the ee rent on a house whose rental is $83.33 
a month? 

32. What is the premium for insuring property assessed for 
$5,500, at 34%? 


33. When the rate of taxation is 2} mills per dollar and 1% 
for collecting, what does an owner pay on property assessed at 
$35,000? 

34. A school imported some laboratory instruments, billed at 
$235.50, on which theré was a duty of 1%. What was the 
total cost? 7 


35. What is the interest on $825 for 1 yr. 9 mo. at 4%? 
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GENERAL REVIEW 


L 
1. Name the first three periods in the numeration of inte- 
gers. 


2. Write in figures: Five million, three hundred eight thou- 
sand, two hundred thirty-six. 


3. Write in words: 8,008,008. 

4, Read: 905,006.0025. 

5. Express in hundredths and thousandths: 84 thousandths 
(thus: 8 hundredths, 4 thousandths); 27 thousandths; 46 
thousandths; 91 thousandths. 

Write decimally : 
6. 32 and 28 thousandths. 
7. 19 thousandths. 
8. 5 and 139 thousandths. 
9. 1 and 1 thousandth. 
10. Four hundred eight thousandths. 
11. Four hundred and eight thousandths. 
12. 9,352 thousandths. | 
13. 82 and 321 thousandths. 


14. ste; teres Pers tees hho; ho tooo 
Add and test: 
15. $37565 16. $47826 17. $268.42 18. $827.99 


16342 23247 127.80 777 85 
98763 12835 988.75 676.90 
47325 45626 878.29 788.75 
66232 63412 144.35 425.50 
83488 47856 _ 800.20 100.83 
24792 32883 = 723.00 676.97 








72687 73632 110.75 900.08 


15 
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Find the products of : 
19. 2848 X Dike 23. 4978 < .04. at 88.3 09.06: 
20. 4997 X 36. uN WAR aT Se) 8) wee 17 SC $80. 
21. 9832 x 99.6. 25; 23.4 <7.09. 29. 40.91 x 4.08. 
22, .083 X .046. 26. 1.86 X .0053. 30. .0096 x .0009. 
Multiply : 
31. $8056.23 33. $1729.85 35. $2799.87 37. $1728.97 
7.79 oes 79.8 34.6 
32. $46.832 34. $72658 36. $7267.43 38. $2897.8 
.008 aes) 8.7 27.5 
ind the result to the nearest hundredth: 
BQ IO (ed. 42, 856.432 + 1.6. 450-4856 = 2% 72 
40. .029 + 3.6. 43. 72.80 + 3,465. 46.1442 = 7 2a% 
Al. .286 ~ 86. 44. 1485 58) 47. 4.44 + 8.85. 





Divide to the nearest thousandth and test: 
48. $237.66 + 17. 
49. $70.616 ~ .009. 


50. 2.456 + 1.235. 
Add: 

(64, 4 +443. 58. 
55. $ +$4+4. 59. 
56. py + $+ 4. 60. 
57. fy +$4+H. 61. 

Subtract: 
66. 4 — t. 70. 3 — 
67. ‘ —H. 71. 4 — 
68. $-—4 72. 44 - 
69. § — t. 73. 12 — 


whe Bie ote ch 
~~ 
OO 


51. $6,934.25 + .01. 
52. $3,692.73 + .27. 
3.25 + 8.65. 


53. 


$+4+H 
$ +444 


4 +4 
ts + Bit 


62. 4+ 


ot 


63. 4 +3434+ 2. 
64. 2 +. 4 + yy. 


65. 4+4+ 4. 
3 78. 44-7 
4. 79. 33.- de 
— %. 80. 43 — + 
+ 81. 4 -— + 
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82. 77, - 83. 213 84. 54 85. 14% 86. 41,5, 

ma iste 34 3h 1 
Multiply: ' 

BT Xie. i Seah Xe OF 1 408, 1798 S14) 

88. $x 4... 98. 4X #9848 <#, 108. 2764 x 23. 

89.3X} 94.4% 99.444.  104..1994 x 35. 

90.$X+t. 95. 2X3 100.433. 105. 2674 x 28, 

91.¢X%. 96.5; X4. 101. 4 X12. 106. 1002 x 98. 


107. 3404 79. 


Divide: 


110. 
111. 
112. 
113. 


126. 163 -+ 123. 


8 
9 
$ 
4 
7 
3 
4 


108. 403 x 2 


109. 105%, < 55%. 


— 
woo 





+4. 114. 4-7. 118. 3-4 122. 2-4 
+3. 115. $ +6. 119. +2. 128. 34428 
=6, 116. 8+ 4-° 120.4455.) 124. 1343, 
Oe 117. fp +4. 121. 42+4. 125. 14+4 


1 
(127. 4844 + 368. 128. 248 + 72. 


Hxpress as mixed numbers: 





130. 


40. 


182. 295. 


naa, 400 


121. $8. | 134, 188, 


_Reduce to improper Hk 


135. 584. | 188. 284. 144, 38, 


136, 853. 189, 422. 142. 28 
137. 22 140. 425. 148. 4,1, 


ge 147) 106-4 150. 201,5,. 153. 6044. 
145. 873. 148, 29,8. 151. 1802. 154, 5012. 
146. 40,8, 149. 5644. 152. 20044. 155." 1333. 
Add: | 
156205! Sr 06 ths, Sain. 158. 16 gal. 3 qt. 1 pt. 
8 20 10 20 2 1 
157. 10 mi. 120 rd. 12 ft. 159. 186 lb. 12 oz. 


16 


200 9 
15 


95 15 
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Subtract : 
160. 100 sq. yd. 8 sq. ft. 100 sq. in. 
56 6 110 


161. 148 cu. yd. 24 cu. ft. 1000 cu. in. 


75 ~ 26 908 
Multiply: 
162. 10 gal. 3 qt. 1 pt. 165. 208 lb. 12 oz. 
15 125 
163. 3 bu. 2 pk. 7 qt. 166. 12 rd. 2 yd. 2.5 ft. 
18 25 
164. 10 hr. 40 min. 20 sec. 167. 20 mi. 60 rd. 10 ft. 
30 64 
Divide: 


168. 12)16 rd. 10 ft. 8 in. 170. 15)50 lb. 10 oz. 
169. 12 ft.8in. + 2ft.4in. 171. 100 1b. 12 0z. + 41b. 1402. 
172. 10 sq. yd. 8 sq. ft. 100 sq. in. + 3 sq. yd. 4 sq. ft. 


Find the greatest common divisor of : 


173. 32, 36, 48, 128. 175. 24, 256, 144. 
174, 108, 1728, 720. 176. 40, 880, 711. 
Find the least common multiple of: 
177. 12,18, 80. 178. 32, 72, 108. 
Reduce to the form of a common fraction : 
179. .0065. 181.) Zio 183. .000075. 185. «6.25. 


180. 100.125. 182. .8025. 184. .20011. 186. .9009. 
Reduce to a decimal of not more than 5 places : 

187. 3. 189. §. 191.49. 193.45. 195.4%. 197. 144. 

188°4. 190.45. 192. §, 194/44." 196. 4. ~ 198. a1. 
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IT 
Solve: 

1. A windmill grinds 5.2 bu. of corn per hour for 9 hr. 
and 45 min. How many bushels does it grind in this time? 

2. When the air-pressure is 15 lb. per square inch, how 
many pounds pressure are there on a surface containing 8.75 
sq. in.? : 

3. At 15 lb. per square inch, what is the air-pressure on 
the total surface of a book 4 in. by 6 in. by 1 in.? 

4, How many cards 3 in. by 6 in. can be cut from 50 sheets 
of cardboard 18 in. by 24 in. in size? 

5. In taking an account of stock, a merchant. found that. 
he had 4 pieces of silk costing 98 cts. per yard. The lengths 
of the pieces were: 7 yd. 1 ft. 10 in.; 12 yd.; 6 yd.8 in.; 3 yd. 

2ft. Find the total number of yards and the cost of the whole. 

6. Four cars together carry 240,676 lb. of granite. What. 
is the average number of pounds per car? 

7. In 1884 the export from thé United States of iron and 
steel and articles manufactured from them amounted to $21,- 
900,000; in 1900 the value of the same exports was $121,900,000. 
What was the difference between the values of the exports 
for the two years given? 

8. The price of wheat was: Monday, $.674; Tuesday, $.683; 
Wednesday, $.664; Thursday, $.672; Friday, $.672; Saturday, 
$.667. Find the average price for the week. 

9. From New York to Boston is 217 mi. How long 
does it take a train traveling 42 mi. per hour to go from New 
York to Boston? Express the result to .01 of an hour. 

10. A train goes 12 mi. in 16.4-min. What is the speed per 
minute to the nearest .01 of a mile? 


11. What fraction of 1 sq. yd. are 2 sq. in.? 144 sq. in.? 
156 sq. in.? 288 sq. in.? 
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12. How many window-curtains 3 yd. long can be cut from 
& piece of goods 30 yd. long? 

13. How many are 20% of 800? Of 500? Of 1,700? 

14. How many are 60% of 400? Of 4,000? Of 6,400? 

15. How many are 5% of 700? Of 100? Of 900? 

16. How many are 100% of 100? Of 900? Of 70? Of 3? 

17. How many are 150% of 100? Of 200? Of 400? 

18. How many are 200% of 100? Of 200? Of 80? Of 5? 

19. A workman received $12 per week of 6 working days. 
His wages were raised to $14.40 per week. How much was 
the increase per day? How many per cent? 

20. A mailing clerk was to address circulars according to a 
certain list. After having addressed 3,200, he had copied 
4 of the names on the list. How many names were there? 

21, If a savings-bank pays interest at 2% semiannually, . 
what is the interest on a deposit of $100 for 4 yr.? Add the 
interest to the deposit and find the interest for the next 4 yr. 

22. What is the cost of 1 dozen pairs of lace curtains at 
98 cts. a pair? 

- What is the cost of 15 yd. of muslin at 11 cts. a yard 
ge 24 yd. of gingham at 9 cts. a yard? 

24. What is the cost of 5 lb. of spring chicken at 18 cts. a 
pound and 13 Ib. of pork at 11 cts. a pound? 

25. What is the cost of 101 boxes of soap at $2.75 a box? 

26. What is the cost of 3 shirt-waists at 99 cts. each and 
4 pairs of gloves at 98 cts. a pair? 

27. What is the cost of 5 Ib. of coffee at 29 cts. a pound 
and 9 lb. at 19 cts. a pound? 

28. How much do 11 yd. oi carpet cost at 79 cts. per yard? 

29. What is the area of a square 21 in. on a side? 

30. How many miles does a train run in 18 hr. at the rate 
of 31 mi. per hour? 


GENERAL REVIEW 22) 


' 31. How many miles does an automobile travel in [11 hr. 
at the rate of 21 mi. per hour? 

32. What is the weight of a load of apples sontaneine 22 
bbl., if each barrel of apples weighs 130 lb.? 

33. How many square rods are there in a field 17 rd. long 
and 9 rd. wide? 
re 78% of potatoes is water. How many pounds of water 
are there in 100°lb. of potatoes? In 500 1b.? In 250 Ib.? 

35. 1% of flour is'fat. How many pounds of fat are there 
in 200 lb. of flour? In 150 1b.? In 500 1b.? In 625 lb.? 

36. 37% of mutton is fat. How many pounds of fat are 
there in 500 lb. of mutton? 

37. The distance from New York to San Francisco is about. 
3,300 mi. By how many inches is this distance represented 
on a map whose scale is 1 in. for every 100 mi.? From New 
York to Chicago is about 1000 mi. What is the distance on the 
map between these places? 

38. If a barometer reads 30 in. on 3 days in a week, 29.5 
in. on 2 other days, and 30.1 in. on 2 others, what is the aver- 
age height for the week? 

39. If the thermometer registers 70° one day, 75° the next, 
and 84° the next, what is the average temperature for the 
three days? 

40. Two men engage in business; one furnishes $40,000, and! 
the other $60,000. What is the ratio of their capitals? They 
gain $6,000 in one year, which is shared in the ratio of their 
capital. How many dollars does each receive? 

41. The average daily paid circulation of a newspaper is 
95,000. If the average receipts for one day are $1,900, what 
is the price per copy? 

42. How many feet of inch boards will be necessary to 
build a sign-board 40 ft. long and 42 ft. high? What will 
the lumber cost at $6 per thousand feet? 
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43. If a fan having 16 rays opens out so that the outer rays 
form a straight line, how many degrees are there between any 
two adjacent rays? 

44, A house costing $24,000 rents for $1,200. The taxes 
and expenses are $300 per year. What is the annual rate per 
cent of income on the investment? 


45. How many years, months, and days were there from 
the assassination of President Lincoln, April 14, 1865, to that 
of President McKinley, Sept. 7, 1901? | 


“46. The silkworm larve from 1 oz. of eggs ee under or- 
dinary conditions, about 130 lb. of cocoons. With special care 
the product may be increased by 334%. To how many pounds 
would the total be equal? 

47. How many acres are there in a farm 14 mi. long and 3 
of a mile wide? 


Find the interest at 4% on: 

48. $1000 for 2 yr. 6 mo. 50. $285 for 4 yr. 4 mo. 

49, $500 for 5 yr. 3 mo. 51. $675.50 for 3 yr. 11 mo. 

52. How many yards of carpet 2 yd. wide must be bought 
to cover the floor of a room 3? yd. by 5 yd., the strips running 
the long way, and 1} yd. being al- 
lowed for matching? 

53. There are 14 steps to the 
> stairs shown in the picture. What 
did the carpet cost at 60 cts. a yard? 

54. The “East Room” at the 
White House is 82 ft. x 40 ft. 
Find the cost of carpeting it with carpet 27 in. wide at $3 
a@ yard. 

55. Suppose that in your State 70% of the area is under 
cultivation and that there are 4 insect-eating birds per acre. 
If each bird eats 12 injurious insects per day, how many in- 
sects are killed weekly by the birds in your State? : 
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56. Before the Spanish-American War, Spanish exports to 
_ Cuba amounted to 136 million dollars, to Porto Rico 44 million 
dollars, to the Philippines 49 million dollars; in 1901 the exports 
to these places fell to 66 million, 13 million, and 27 million dollars, 
respectively. What was the per cent of reduction in each case? 

57. In Minnesota and in the Dakotas 15 million acres are 
given to raising wheat. If, by using a new variety of seed, 
the present yield of 27 bu. per acre is increased 2 bu. an acre, 
what will be the annual crop in these 3 States? At 75 cts. per 
bushel, what will be the increase in the value of the wheat- 
crop by the use of the new seed? 

58. In a Fall River cotton-mill 58 hr. are considered a week’s 
work; the average wage paid is $7.50 a week, which is in- 
creased ;!, by the profit-sharing plan. What is the complete 
average wage per day? Per hour? 

59. Of the 800 employees in a soap factory 325 are boys; 
the average wage for men is $10 a week, and for boys $5.50. 
What is the amount of the weekly pay-roll? 

60. In a house using 6 Welsbach burners and 6 common 
burners, the gas costs 3 cts. an evening for each common burner 
and 13 cts. for each Welsbach. How much less does the gas 
for the Welsbach burners cost during a month? 

61. If pure air contains 20.04% of oxygen, how many cubic 
inches of oxygen are there in 1 cu. ft. of air? If 70.02% of 
pure air is nitrogen, how many cubic inches of nitrogen are 
there in 1 cu. ft. of air? If the remainder is carbonic-acid 
gas, what rate per cent of air is carbonic acid gas? 

62. If sound travels 1000 ft. per second when the temper- 
ature is 32° Fahr., how many seconds after firing will the re- 
port of a cannon be heard at a point 4 mi. distant? 

63. Sound travels 4 times as fast in water as in air. Ac- 
cording to the rate given in Exercise 62, how many seconds 
will it take sound to travel a mile in water? How long will it 
take it to travel 11,% mi.? 
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64. A railroad train crosses a bridge $ mi. long at a speed 
of 15 mi. per hour. In how many minutes does the engine 
pass over the bridge? 


65. How many bricks 44 in. by 9 in. are required to pave 
a passageway 44 ft. wide and 120 ft. long? What is the cost 
of the bricks at $6.75 per thousand? 


66. How many feet are there in a mile? How many inches? 
If an inch on a map represents 100 mi., 3 mi. are represented 
by what part of an inch? Make a problem involving map 
measurement and time. 


67. If the area of the island of Cuba is 46,000 sq. mi. and 
that of New York State 49,000 sq. mi., find the ratio of the 
latter to the former. 


68. Make problems from the following data: 





NAME. Date or ; NAME. Date or 
» Brrr. Brirru. 


James Madison... .| Mar. 16, 1751.|| Geo. Washington. .| Feb. 22, 1732. 
J. G, Whittier..... Dec. 17, 1807.|| H. W. Longfellow. | Feb. 27, 1807. 





69. It has been estimated that during some storms the 
waves on Lake Michigan strike the shore with a force equal 
to 6,000 Ib. per square foot and average 20 ft. in height. With 
what force does such a wave strike a wall 100 ft. long and 
30 ft. high? 


70. In a certain total eclipse the sun was completely coy- 


ered at 2 o’clock 47 min. 23 sec. and reappeared at 2 o’clock 
50 min. 48 sec. What was the length of the total eclipse? 


71. If slates cost $12.40 per thousand, and if 4 slates are re- 
quired per square foot, what is the cost of slates for a roof 54 
ft. along the ridge and 20 ft. down the slope? 


72. The total liabilities of all the business houses failing in 


a given year were $45,376,472, 4 of which belonged to grocers. 
How many dollars were their liabilities? 
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73. What will be the cost of plastering a 10-room house, 
the rooms averaging 4 yd. by 5 yd. and 3 yd. high, at ‘15 cts. 
per square yard? 

On account of the extra work around windows and doors, masons 
seldom make any allowance for these areas in estimating the cost of 
the work. 

74. Find the average rainfall for San Diego for the six months 
given. in the table: ays 








PLACE. DEC. JAN. FEB. MAR. APR. | MAY. 
San Diego, Cal....| 2.34 | 1.96 2.36 1.47 | 0.87 | 0.36 
San Francisco..... 5:11 4.98 Orie 3.28 | 2.14 | 0.68 
Sitka, Alaska...... 10.140) 9875") 10252 10.02 | 6.24 | 4:94 
Salt Lake City.....| 1.59 | 1.52 138 $592) ) 2286") 1978 
iNew. ork). 2.5. 24 Seoul OeOOr to HCO 4.10 || 3.40: | 3.05 








Similarly, find the average rainfall for each of the other places 
named. 


75. When the wind blows 15 mi. per hour the power of a 
windmill is sufficient to grind about 464 bu. per hour. How 
many bushels would it grind in 87 days of 10 hr. each? 

76. Three brothers owned an apartment building jointly, all 
having equal shares. One sold % of his share to his cousin. 
What fraction of the building did the cousin own? 

77. They sold the building for $18,000. How much did each 
receive? 

78. Find in oe feet the area of a Ve the length 
of whose base is 2 ft. and whose altitude is 3 ft. 


79. What is fie ratio of the population of Tennessee, 2 mill- 
ions, to that of the United States, 76 millions? Of Texas, 3 
millions, to that of the United States? . 


80. If 4 of wheat flour is water, how much water is Vee 
in a barrel (196 lb.) of flour? 
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81. On Oct. 1 a gas meter read 34,800 cu. ft.; on Nov. 1 it 
read 39,400 cu. ft. How many cubic feet of gas passed through 
the meter in the interval? What did it cost at $1.20 per 
thousand feet? 

82. A screw with 9 threads to the inch is being driven into a 
board. How many turns are necessary to drive the screw 13 
in. into the board? 

83, What is the weight of 10 baskets of coal each weighing 
84.7 lb.? 

84. A house cost $2,175; the lot on which it stands cost 
.2.as much. How many dollars did the lot cost? 


85. From a log 35 ft. long a length of 17 ft. 8 in. was cut. 
How long was the piece that was left? 

86. There are 100 small cartridges in a box. How many 
are there in 323, of a box? In 4 of a box? In +45, of a box? 
In 3 of a ee 


A rectangular desk is 5 ft. 8 in. long and 28 in. wide. 
How many feet of molding are required to go once around the 
desk? 

88. A letter-carrier walks #3 mi. on his first trip, 22 mi. on 
the second, and 22 mi. on the third. How far does he walk 
altogether? Express the result as a mixed number. 

89. At $1.25 per thousand feet, what is the cost of 5,000 ft. 
of gas? : 

90. How many acres are there in a rectangular piece of land 
1 mi. wide and 15 mi. long? 


91. Find the cost of 4} lb. of steak at 18 cts. per pound, 3 


doz. cookies at 12 cts. a ‘dozen 23 lb. of butter at 24 cts. per 
pound. 


92. The expenses of conducting the Library of Cee in 
1 year were: $384,185 for cost of service; $91,300 for books; 
$45,000 for furniture; $95,000 for printing and binding. What 
were the total expenses? 
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93. Find the cost of 550 ft. of joists at $22 per thousand feet. 

94. $276 was paid for nails at 2.3 cts. per pound. How many 
pounds were bought? How many tons? 

95. At 1.9 cts. per mile, the fare from New York to Chicago 
by a certain route would be $17.35. Find the distance. 


96. How many rods of fence will enclose a quarter-section? 


97. How many board feet of 6-inch boards are required to 
make a fence 4 boards high around a quarter-section? 


98. How many steps $ of a yard long does a man take in 
walking 5 mi.? 

99. A man wishes to plant a hedge about his lot, which is 
101 ft. by 200 ft; the hedge is set in 1 ft. from the boundary 
of the lot; his plants cost $5 a hundred and are set out 3 per 
foot; he pays a man 2 cts. apiece for setting out the plants. 
What does it cost him to plant the hedge? 

100. Draw a rectangle of length 10 in. and width 5 in. 
Shade 60% of it. Shade 95% of it. 

101. From a rectangular piece of cloth 8 in. wide and 74 
in. long are cut without waste 2 rectangular pieces 2 in. wide 
and 74 in. long, one rectangular piece 24 in. wide and 4 in. 
long, one right-angled triangle with base 4 in. and altitude 
4 in., and one trapezoid with bases 1 in. and 5in. What is the 
altitude of the trapezoid, and what is its area? 

102. A boy stands so as to face the east and turns to the 
left through 90°. What point does he face? If he turns through 
180°, what point does he face? Through 270°? If he turns 
to the right through 90°? Through 180°? 

103. Through how many degrees does the hour-hand of a 
watch turn between 12 o’clock and 4 o’clock? Between 2 
o’clock and 7 o’clock? 

104. If a man receives 75 cts. a 4-foot, cord for cutting wood 
and 50 cts. a 4-foot cord for sawing it into 16-inch stove wood, 
what is the cost of cutting 125 cords of stove wood? 
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105. A commission merchant sold 150 bu. of peaches at $2.25 
per bushel; his rate of commission was 44%. What was his 
commission? 

106. What is meant by a 24% grade? A 6% grade? A 
74% grade? 


107. At a special sale a firm offered goods as follows: 


Marked pricehs nese ce < ofs Sess $3.75 $14 $59 $87 $99 
DiSCOUNE rs once ee ees 10% 163% 20% 3% 53% 
Find the reduced price. 


. 108. Three ships leave port on the same day, January 1; 
the first returns regularly every 20 days, the second every 22 
days, and the third every 28 days. What is the least number 
of days after January 1 before all three boats will leave port. 
again on the same day? 


109. A foundation wall is 45 ft. by 120 ft., outside measure- 
ment, 18 in. thick, and 8 ft. deep. Find the number of cubie 
yards of masonry in the wall? 


110. How many rolls of paper 18 in. wide, which cuts five 
8-foot strips to the roll, is required to paper the side walls of a 
room 12 ft. by 18 ft., allowing 15% of the surface for windows 
and doors? 


111. Bulky goods are usually shipped by freight. The, 


charge is made per 100 Ib., and articles are grouped in different 
classes according to bulk and character, with different rates. 
What is the freight charge on a shipment of 125 lb. from Chicago 
to Boston at 82 cts.? 

112. On a shipment of 248 lb.? Of 850 lb.? Of 1,240 lb.? 


113. Whatjis the freight charge on 1,275 lb. from New York 
to Galveston at $1.65? 

114. Between Boston and Chicago, and frequently hetaeen 
other places, freight shipments weighing less than 100 Ib. are 
charged as 100 lb., irrespective of weight. By express the rates 
are as follows: 
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Rate per 100 pounds, $2.50; for smaller weights: 


Weight..... Pipe | 2 Ine |odbe (ere ibs | 5. lb. |°.7 Ib. 1: tub, 
Charge..... $0.25 | $0.30 | $0.45 | $0.50 | $0.55 | $0.65 | $0.75 


Weight..:.. 15 lb. | 20 lb. | 25 Ib. | 30 Ib. | 35 1b. | 40 Ib. | 50 lb. 
Charge..... $0.80 | $0.90 | $1.00 | $1.10 | $1.20 | $1.25 | $1.25 
Parcels weighing 50 lb. and over are charged at the rate of 24 cts. 
per pound. Weights between those named in the table are charged 
for at the rate for the next higher weight. 
This being the case would it be cheaper to send a 6-pound 
parcel by freight or by express? 

115. Which would be cheaper in cher case of 10-pound parcel? 
A 30-pound parcel? A 38-pound parcel? A 70-pound parcel? 
A 100-pound parcel? 

116. In the preceding exercises no account has been taken 
of the fact that express charge inciudes calling for the parcel 
and delivering it, and that the freight charge includes neither. 
If 25 cts. is paid for cartage at each end of the route when a 
parcel is shipped by freight, what is the largest weight that 
can be sent more cheaply by express than by freight? 

117. Mr. Henderson of Boston orders a 25-pound lot of paper 
from Chicago; it is sold f. 0. b. (delivered jree on board) in Chi- 
cago; the cartage in Boston will cost Mr. Henderson 30 cts. 
Is it cheaper to have the paper sent by express or by freight 
and how much cheaper? 

° 118. When the freight rate is 95 cts. per 100 lb. and the 
cartage at each end is 40 cts., what is the total cost of trans- 
portation of a box of books weighing 350 lb.? 

119. When the freight rate is 60 cts. per 100 lb. and ship- 
ments weighing less than 100 lb. are charged as 100 lb., how 
much is saved by making one shipment of three 90-pound 
packages instead of a separate shipment for each? 

120. If convenient, ascertain the fréight rates from your 
city to several others and make problems about. them. 
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121. The following is the ordinary form of a gas bill: 







: Ce He MO west 12st Street. 
& 
iH ‘to Consolidated Gas Company of New York, Br. 
§ ‘BRANCH OFFICE, 2084 THIRD AVENUE. 
35 
a: For Gas Supplied from October 47 to November ‘¥ 1909. 
z Present State of i = Ca 
a Previous State of Mete ke GE 
3 To Supply of. 


139 WEST 125th STREET, 


CAICESIALS OAL { 1911 AMSTERDAM AVE., NEAF 


Recewed payment 


What was the rate charged per cubic foot? 

122. The burners in a house consumed the following num- 
ber of feet of gas in each month named: 

Jan. Feb. Mar. Apr. May . June 
2,800 3,000 2,800 2,400 1,600 1,800 

How many thousand feet were consumed in the. six months? 
What was the cost at $1 per 1000 ft.? 

123. Meters for measuring gas are usually subject to error. 
If the meter which measured the gas billed in Exercise 122 read 
2.5% too much, what correction should be made in the gas bill? 

124. Find the amount of the following gas bill at 80 cts. per 
1000 ft.: 

Previous state of meter 106,900 ft. 
Present state of meter 129,500 ft. 

125. If an ordinary gas-burner consumes 7 ft. of gas per 
hour, and a Welsbach burner consumes 4 ft. per hour, how 
much would two burners, one of each kind, consume in 10 hr.? 

126. When gas costs $1 per 1000 ft., how much is saved per 
hour by the use of a Welsbach burner? Per day of 6 hr.? Per 
month of 30 da, at the same rate? 


PARI ES 


CHAPTER VIII 


FUNDAMENTAL PROCESSES WITH INTEGERS AND 
DECIMALS 


NOTATION AND NUMERATION 


261. The method of writing numbers is called notation, 
and that of reading them numeration. 


262. Two systems of notation have been explained: The 
Arabic or Hindu system of notation, with the symbols: 


0, i 2, 3, 4, 3; 6, 4, 8, 9; 


and the Roman system, with the symbols: 
fore l: X for 10. C for 100. M for 1 000. 
V for 5. L for 50. D for 500. 


The Roman numbers from 1 to 10 are written: 
(peri TE LV, SV Vl Vere VALE DX. eX, 
In Roman numerals the multiples of 10 from 10 to 100 are 


written: 
Ue ly, ta ke xX, XX XC Cl 


263. For convenience in reading, numbers are set off into 
periods of three digits each. The last period at the left may 
have fewer than three digits. ; 

A comma (separatrix) or a larger space than that betweem 
the other figures may be used to separate two periods. 

Thus, 8,569,240,007 or 8569240007. 
16 grin 
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264. The first four periods of integers are named units, 
thousands,-millions, billions. 
Thus, $2,630,400,521 is read: Two billion six hundred thirty million 


| four hundred thousand five hundred twenty-one dollars. 


265. The decimal places in order to the right from the 
decimal point are named: tenths, hundredths, thousandths, 
ten thousandths, etc. : 

The decimal is read as if it were an integer, then the name 
of the last order is added. 

* Thus, .0256 is read: Two hundred fijty-six ten-thousandths. 

Decimal places beyond the fourth are rarely used. 

In an integer the decimal point belongs at the right, but it 
is seldom written. 


266. The following table shows the names of the ad 
and places from millionths to billions: 


a 
2 3 nt 
a a 

5 3 23 * e 3 
Hie Beg) Bee eg ye ieee 
Sveuk. Boe SANaie ARS er ee or 
Se vee moe! ee aig e a a 5 3 3 
Be an a ua By Leis aans BiB She rear wpe ees 
° +» So 
248 248 248 2288228 83a 
o ! io | a 5 “ 
eeamgmh#aek sak wpapsSanae Aas 
SO 7 caver 6S eSB 21-026 Cars 


Billions Millions Thousands Units Thousandths Millionths 


Numbers of more than four periods are very rarely needed. The 
three periods next in orde. are called, in the system most used, 
trillions, quadrillions, quintillions. 


ORAL EXERCISES 


1. Read the number in the table above. How many periods 
are there in the integral part? In the decimal part? How 
many orders in each period? . 
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2. Read the numbers in the table showing the number of 
pounds of freight that passed through the various waterways 
in a recent year: 








WATERWAYS. . | POUNDS. ; TONS. 
EePRR ey ee | 8,560,284,00Q (ny 
BNE MIAN Olet seg ys gone treyetev<e eaanuees te tes 869,596,000 (ces) 
aulbasvesMarie. feo vee aes 15,062,594,000 Ce 
WEEROMGeLVET fier 52.5.3 cemeenece ste 25,845,696 ,000: Gath) 


3. State the number of tons, or the tonnage, for each water— 
way named in Exercise 2. 


Read: 

4. Some light waves are .00011 in. long; others are .00002 
in. long. 

5. Sea water is 1.0249 times as heavy as fresh water. 

6. The length of a circle is nearly 3.14159 times the length 
of its diameter. 

7. Light waves whose lengths are greater than .000029 in. 
or less than .000013 in. are not visible to the eye. 

gs. In a recent year some of the imports and exports of 
the United States were: 














IMPORTS. EXPORTS. 
SUGARS so a.ss 3,031,915,875 Ib. | Cotton........ 3,500,778,763 lb. 
Coffee........ 1,091,004,252 Ib. | Wheat........ 154,856,102 bu. 





. 9. The yearly earnings of the national banks of the United’ 
States for eight years were: 


Cees? $57 276,800 [yi ae nae ns $112,936,426 
(2) ee ie ay 81,853,797 | (6)....-s2%-+++2+++ 105,909,385 
KS eee Rh 2 LGB SB1476 HOC ie ate wes ge 127,526,836 


PAY. i ek Inet 109,881,530'| (8).........2eeeee+ 152,235,434 
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WRITTEN EXERCISES 
Write in figures : 
1. Two million, eighty-three thousand, seventeen. 
2. Five million, one hundred six thousand, two hundred. 


3. Seventeen million, three hundred thousand, six hun- 
dred twenty-five. 


4. Three hundred seventy-five thousand four hundred six 
and one hundred twenty-five thousandths. 


5. Six billion, eight hundred five million, four hundred 
fifty-six thousand, two hundred seventy-nine. 


Write the following numbers in words : 


6. 3,547,000.275. 11. 126, 379, 008. 
7. 6,000,001.33. 12. 96, 439, 109, 100. 
@eplt 11101. 1111 13. 436, 701.005. 
9. 22,202,200.002. 14. 19,000,000.000019. 
10. 77,000,070.077. 15. 125, 000.125. 


16. Write 200 million in figures. 400 million. 790 million. 


17. Write 1000 million in figures. How many periods are 
there in the number? What is the name of the fourth period? 
Read the number. : 


ADDITION 


26%. Addition is the process of counting two or more num- 
bers into an equivalent single number. 


ORAL EXERCISES 
1. What is the result of addition called? 
2. What are the numbers added called? 


3. When numbers are written for adding, how should the 
corresponding orders stand? 


4. How may the work of addition be tested? 
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1. Add 200, 1,760, 25.7, and 2.005. Also, 16.025, 30.008, 
9.2693, and .0011. 


2. Find from the table below the total number of people 
working in the lumber business in the United States in a certain 
year: 

In furniture factories.... 58,719 | In saw mills............ 100,087 
ETICOODET SHOPS... . 0s Si 220 mineniniee TMS. Sos «+5 61,600 
© piano factories......... 6,220 | i“ other factories.....:. 82,396 


3. Find the total amount of receipts of a school system 
from the following school funds: 


iTsGEO COLORING Sy cere vicins <2 bets, She winders oid wie ae $440,976.12 
PUES COAG es cies cre eke 'o Sewer iors veges nie inca 120,000.00: 
Repair fund...... eae ace Sioa 5 Wane eo el ccas 25,046.75 
DATs yy FUNC b Ae Gere anin Sok seks aks ae csi os 5,138.70 
Conte ODE TINUE ans. alic tage levee sien esas wins 144,411.50 


4, Recently the governmental departments of a certain city 
had on hand the following sums: 


Department of education.........+e2seeseeee $81,000.00 
Department of public works.............+-+ 69,374.62 
Department of charities and correction........ 24,600.00: 
Department of public safety..........-++.++5- 21,817.92 
Legislative department........+-+sseeee eens 12,000.00: 
Department of law....+... sees ee eee eee eee 8,000.00: 
Comptroller’s office (estimated)............+.- 5,000.00: 
TDRGASUTEK SuO ll CGerwees sas cus Scien opseuelelersnsy4) 6) *Veis)« 3,000.00: 
Department of assessment and taxation....... 395.00) 
Pe TMAESHAD io «= Seplaiwiel 0 sidee es eie cs ne eles ele slg 400.00 
Civil service commission...........+e+eeeeeee 300.00 
Park COMMISSION. oii. one - 2s base He a He Seiad os 300.00 
Mayor’s office......5.... cee e sree eee ee eens 300.00 
Municipal court........ssesee eee cece eeeeeee 25.00: 
Police Coutts cle acislele otenctelorowebolsenerovshe paintslete 25.00: 


Find the total amount on hand. 
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Casting Out Nines 
268. Dividing the sum of the digits of a pee by 9 is 
called casting out the nines. 


Exampte: Add the digits in the number 2,639. Divide the 
sum by 9. ‘The remainder, 2, is the excess. 
The remainder after the 9’s are cast out is called the excess. 


ORAL EXERCISES 


Cast out the nines from the following numbers: 


1. 40,372. 5. 3,061. 9. 72,320. 
2. 56,432. 6, 3,136. 10. 125,963. 
3. 172,360. 7. 9,910. 11. 1,265,384. 
4. 125,678. 8. 14,037. 12. 69,327,436. 


260. Addition may be tested by casting out nines. 


EXCESS. 
cata, : In the first example the sum of the excesses of 
27654 7 the addends is 8, and the excess of the resulé 
64385 8 is 8; hence the work checks. 
In the second example the sum of the excesses 
2635 i 7 is 22, whose excess is 4. The excess of the 
3094 7 result, 9,994, is 4. Hence the work’ checks. 
Soe 5 8 The process is the same when the addends con- 
9994 A tain a decimal part. 


‘WRITTEN EXERCISES 


Add, and test the results by casting out nines: 





1. 63450 3. 76327 5. 26932 7. 260032 
85709 94308 26872 310032 
36245 86347 26462 187625 

2. 8275 4. 1403 6. 1127 8. 4083 
3268 3399 8943 986 


— "TA5T 2401 _» 1794 77 
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9. 180060 11. 163.006 13. 347798 15. 198.221 








19760 29.376 543297 768.993 
4330 197.263: 936720 231.795 
308699 90.008 399444 550.117 
10. 12.7 12. 40.30 14. 90.80 16. 3.125 
14.3 17.25 12.60 0.625 
40.8 16.83 30.17 3.315 
90.6 40.36 45.96 8.055 


17. The following are the approximate amounts of the con- 
tracts for constructing the Williamsburgh Bridge from Man- 
hattan to Brooklyn: 


For the Manhattan tower foundation......... $373,462.70 
“Brooklyn tee NEO aie Masta Pest ot 485,082.70 
— Manhattan anchorage 2. 5240.2 2s. se: 797,770.00: 
«Brooklyn Be ah, baxcasints Minera thie 771,778.00 
ree Manhatian approach. . i...035. Sees 1,464,000 .00 
«Brooklyn Bett Ai 5 Ee C8, 947,000.00 
sc &~ suspended structures oni2.ais lca ole. 1,123,400.00 
«« “steel towers and end spaces.......... 1,221,726.00 
ace. Mae THHLILODS WOEKS trot & wapetds aascresteie so tas apace 1,500;000..00 


Find the total cost of the bridge. Test the accuracy of your 
work by casting out nines. 


SUBTRACTION 


20. Subtraction is the process of finding how much one 
number exceeds another. 


ORAL EXERCISES — 


1. What is the result of subtraction called? 

2. In a case of subtraction what is the number subtracted 
called? What is the number from which another is taken 
called? . 

3. How is the work of subtraction tested? 
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4. When numbers are subtracted, how are their correspond- 
ing orders written? When decimal numbers are subtracted, 
how are the decimal points made to stand? 


WRITTEN EXERCISES 
Subtract and test: 
1. 7893 4. 8654.23 FH O02 17 10. 1000.00 














2469 799.86 673.43 .99 

2. 84.33 5. 126.003 8. 909.12 11. 2000.00 

23.99 46 .098 508 .20 9.87 

3. 8703 6. 763.45 9. 406.38 12, 1A ter 

2604 97 .23 289. 99.992 
Solve: 

13. The value of the clay pottery made in a recent year was: 
Olithad oe $10,519,138 | West Virginia....... $1,166,464 
New Jersey........ 6,192,959 | All other States...... Cia) 
Pennsylvania....... 1,876,263 | United States....... 24,127,453 


What was the total value of the pottery produced in Ohio, 
New Jersey, Pennsylvania, and West Virginia? In all other 
States? 


14. The following table shows the loans and deposits for cer- 
tain New York banks for one week: 








NAME OF BANK. meee Piece Deposits. 
iiberty INanonal 25... $12,795,400 | $2,401,500 |$10,976,800 
N. Y. Produce Exchange....} 6,250,400 1,895,900 7,533,500 
New Amsterdam National...| 4,447,400 678,200 4,945,600 
State. Banke wien ...).,..57s 14,290,000 | 2,223,000 | 15,179,000 
Fourteenth Street Bank.....| 6,945,400 896,400 7,261,800 





In which bank did the loans exceed the deposits? By how 
many dollars? 
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15. Find the difference between the loans and deposits for 
each of the other banks. 
16. Find the difference between the total loans and the 
short-time loans in the case of each bank. 


17. From the following table find the increase in the number 
of post offices from 1865 to 1880. From 1865 to 1908. 





FISCAL 
YEAR. 











‘NUMBER OF [EXTENT OF REVENUE 
Post Posr Routes OF THE 
OFFICES. IN Mies. DEPARTMENT. 
20,550 142,340 $14,556,159 
28,492 231,232 19,772,221 
35,547 277,873 26,791,360 
42,989 343,888 33,315,479 
51,252 365,251 42,560,844 
62,401 427,991 60,882,097 
70,064 456,026 76,983,128 
70,360 463,313 82,499,208 
71,022 470,032 82,665,462 
73,570 480,462 89,012,618 
75,000 496,948 95,021,384 
76,688 500,982 102,354,579 
76,945 511,808 | 111,631,193 
76,215 507,540 121,848,047 
74,169 506,268 134,224,443 
71,131 406,818 143,582,624 
68,131 486,805 | . 152,826,585 
65,600 478,711 167,932,782 
62,663 463,406 183,585,005 
61,158 450,738 191,478,662 





ISXPENDITURE 
OF THE 
DEPARTMENT. 


$13,694,728 
23,998,837 
33,611,309 
36,542,804 
49,533,150 
65,930,717 
86,790,172 
90,626,296 
94,077,242 
98,033,523 
101,632,160 
107,740,268 
115,554,920 
124,785,697 
138,784,488 
152,362,117 
167,399,169 
178,449,778 
190,238,288 
208,351,886 








18. Make and solve five similar problems. 
19. Make and solve similar problems about the extent of 


post routes. 


20. Make and solve problems about the amounts of revenue. 
Also about the differences between revenue and expenditure. 
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MULTIPLICATION 


271. Multiplication is a short method of finding the result 
of repeating a number as an addend. 


ExampLe: What is the cost of 825 blankets at $6 each? 
The solution is evidently 825 x $6. 


6 
895 Since the multiplication at the left is awk- 


30 ward, we use the plan at the right. 825 

1290 We can do this because the product of two se 

4800 factors is the same no matter which 4950 
4950 factor is taken as the multiplier. 


1, In the example below, which number is the multipli- 
cand? The multiplier? The product? 


8.421 

7.63 

-03 X 8.421 = . 20263 
.6X 8.421 = 5.0526 
7 X8.421= 58.947 

64.25223 


242. The decimal point in the product is located by setting off 
from the right as many decimal places as there are in both multi- 
plicand and multiplier. 


The work of multiplication should be tested by repeating 
the calculation. 


WRITTEN EXERCISES 


1. What is the cost of 963 chairs at $5 each? 

2. Find the cost of 1,045 stands at $11 each. 

3. Find the cost of 964 carpet sweepers at $3 each. 
4, Find the cost of 733 rugs at $4 each. 
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5. Find the numbers that would fill out the last column in 








this table: 
| NUMBER. BOOKS. (EACH). 
500 Spellers 15 Crm) 
250 Readers .30 ge» 
365 Classics .60 Gs) 
783 Latin Grammars .10 (1) 
1260 Dictionaries .50 @) 
876 Geographies n25 (Gap, 
» 253 Physics .30 (Ga) 
765 Geometries 25 Gy) 
980 Algebras _ 12 () 
1343 Chemistries 18 Gas) 
25500 Primers 45 C%) 
54200 Grammars 75 olen) 
Multiply: 
6. 6.30 by 86. 11. 724 by 86. 16. 402 by 4.2. 
7. 1280 by 17. 12. 8.46 by 1.33. 47. 87.5: by .29. 


8. 15.07 by 29. 13. 943 by 6.09. 18. 300 by 7.6. 
9. 46.3 by 10.8. 14. 712 by 50.8. 19. 41.8 by .27.- 
10. 19.7 by 999. 15. 8.63 by 8.77. 20. 609 by 4.1. 


Short Processes of Multiplication 
ORAL EXERCISES 


1. How is an integer multiplied by 10? By 100? By 
1000? 

2, How is a decimal multiplied by 10? By 100? By 1000? 

3. What part of 10 is 5? What is a short way to multiply 
a whole number by 5? 

4, What part of 100 is 25? What is a short way to mul- 
tiply a whole number by 25? 
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5. 
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75 is what part of 100? If two ciphers are annexed to 


a whole number, and ? of the result is taken, by what is the 
number multiplied? 


6. 


125 is what part of 1000? How may a whole number 


be multiplied easily by 125? Illustrate the method. How 
may a whole number be multiplied easily by 1.25? 


Ze 

8. 

9. 
10. 
11. 

. 12. 
13. 


14. 


15. 


Find 


Multiply by 10: 18; 180; 1,800; 63; 630; 876; 806. 
Multiply by 100: 6; 60; 600; 13:°1305°106: 66; 660. 
Multiply by 1000: 3; 4; 5; 50; 23; 20; 145; 1,635. 
Multiply by 10: .3; 9.4; 3.05; 16.67; 1.009; 90.09. 
Multiply by 100: .06; .005; 6.05; 12.005; 12.635. 
Multiply by 1000: .008; 2.005; 2.63; 46.73; 965.5. 
Multiply by 5 without writing the figures: 

3605-118; -28; 49° 370.) 1365 0.43-8 476. 
Multiply by 25 without writing the figures: 

16; if; 24; «4@s5 oe: Loss 763 
Multiply by 75 without writing the figures: 

12; 16;°. 40; ) 2c OOS O83 5G: 
the cost of: 
16. 16 lb. of coffee at 25 cts. a pound. 
17. 36 cans of baking powder at 25 cts. a can. 
18. 84 cans of corn at 5 cts. each. 
19. 124 béttles of olives at 25 cts. a bottle. 
20. 82 doz. oranges at 50 cts. a dozen. 
21. 24 cans of cherries at 25 cts. a can. 
22. 136 Arithmetics at 45 cts. each. 
23. 48 chairs at $1.25 each. 
24. 96 caps at 75 cts. each. 
25. 112 doz. teaspoons at $1.25 a dozen. 
26. 320 pairs of skates at $1.25 a pair. 
27. 444 pairs of slippers at 75 cts. a pair. 
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273. 9= 10 minus what number? How many times a num- 
ber must be taken from 10 times the number to leave 9 times 
the number? State a short way to multiply a number by 9. 


1810 
Thus, 9 X 181 = {as 
1629 
99 = 100 minus what number? How many times a num- 
ber must be taken from 100 times the number to leave 99 times 
the number? State a short way to multiply by 99. 


WRITTEN EXERCISES 
- Multiply by 9: 23; 54; 76; 97. 
. Find the cost of 47 packages of macaroni at 9 cts. each. 
. Find the cost of 381 packages of oatmeal at 9 cts. each. 
. Multiply by 99: 14; 27; 59; 84. 
. Find the cost of 52 shirt-waists at 99 cts. each. 


. Find the cost of 16 pairs of curtains at 99 cts. a pair. 
Suggestion : 99 = 100 minus what number? 


7. Multiply by 999: 4; 51; 84; 26; 718. 
8. Multiply by 98: 7; 15; 36; 49; 72. 
Suggestion : 98 = 100 minus what number? 
9. Find the cost of 12 horses at $98 each. 
10. Multiply by 199: 3; 9; 52; 69; 81; 46. 
11. Find the cost of 42 bbl. of flour at $4.99 a barrel. 
12. Multiply by 198: 6; 12; 93; 47. 
13. Find the cost of 7 rugs at $1.98 each. 
14. Multiply by 298: 3; 16; 39; 57. 
15. Find the cost of 16 doz. handkerchiefs at $2.98 « dozen. 
16. Find the cost of 17 bags of sugar at $1.99 a bag. 
17. Multiply by 399: 26; 52; 3; 17. 
18. How much did a milliner receive for 24 hats at $6.98? 


an kr OW Ww 
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274. When several factors are to be combined, the amount 
of work to be done sometimes depends upon the order in which 
the factors are taken. 


Exampie: Multiply 5 x 7 X 6. 


Which of the following is the easiest to do without writing if we 
begin at the left and multiply by the second number and then by the 
third: 

CWS SO SCRE obi @) Oo OL ane) 
or (3) 5X6X7=( )? 


ORAL EXERCISES 


Multiply : 
D2 Xi DKS. 4.7X 4X5. 7.14% 4X5. 
e Ltx 18 505. 5.5 X 28 X 3. 8.82 X 2X 5. 
See Uli yKt3 OX. O's 6.8 X13 X 5. 9. 25 X 84 X 8. 


275. For rapid oral work, it is often easier to aa 
successively by the factors of the multiplier. 


Exampte: Multiply -14 x 15. 
From left to right, which is the easier to do without writing: 
(1) 14X16 =), or GV 21 Te 


ORAL EXERCISES . 
$16 X45. 42d. X14 OR TSORMS.” «104582 Serie: 
2.9450. 5. 18X38. 8 16215. ° 11. 35X16. 
SOS OU we Osa >< OO: OPPS 45, 12. 25 X 84. 
Solve: 


13. A teamster hauled 24 cu. ft. of earth at a load. How 
many cubic feet did he haul in 45 loads? 


14. There are 12 pairs of shoes in a case. How many pairs 
are there in 25 cases? 


15. Which is the easier to multiply, 15 x 18 or 5 x 18 x 3? 
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276. Examptz: What is the cost of 468 books at 15 cts. 
each? : pe 
Solution: (1) Since, to multiply by 15 is to multiply by 1} times 
10, 
(2) Then, 468 x 15 = 468 X 14 X 10 = 7,020. 


What part of a number is added to the number to multiply it by 
14? How is a number multiplied by 10? 


ORAL EXERCISES 


Tell why the following are true, with any number as 


multiplicand : 

Se ae eee neue MOVED DECIMAL POINT: | 
41. 15. 4 of itself. 1 place to the right. 
Ol 134. 4 be 6c 1 6c bc 6c 6c 
3. 1334. Toe 2 PISOES iy 
4. 1124. 4 6c 6c 2 be 6c bc 6c 

ah ue & eae MOVE DECIMAL POINT: 
5. 874. 4 of itself. 2 places to the right. 
6. 662 4 66+ 66 2 73 Co eke 66 


WRITTEN EXERCISES 


What is the cost of: 
1. 96 yd. of silk at $1.124 per yard?. 
2. 56 yd. of carpet at 874 cts. per yard? 
3. 72 bu. of potatoes at 66% cts. per bushel? 
4. 66 yd. of ribbon at 134 cts. per yard? 
&. 45 yd. of lace at 15 cts. per yard? 
6. 28 yd. of velvet at $1.334 per yard? 
7. 14 yd. of gingham at 134 cts. per yard? 
8. 64 screw drivers at 874 cts. each? 
9. 25 rolls of wall paper at 874 cts. per roll? 
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Powers 


2'7'%7. A power of a number is the result of taking the num- 
ber two or more times as a factor. 


Thus, 2 X 2, or 4, is the second power of 2; 5 X 5, or 25, is the 
second power of 5; 4 x 4 x 4, or 64, is the third power of 4, and so on. 


ORAL EXERCISES 


. What other name has the second power? The third power? 
What power of 3 is 3 X 3 X 3 X 8, or 81? 

What power of 5is 5X5 X5X5X5, or 3,125? 

. What is the square, or second power, of 3? Of 5? 

. What is the cube, or third power, of 2? Of 3? Of 5? 

. What is the area of a square whose side is 4 in.? 

. What is the volume of a cube whose edge is 4 in.? 

. 100 is what power of 10? 1000 is what power of 10? 


HWA AR wD 


278. The product of two like factors, as2 X 2,3 X 3,44, 
5 X 5, is written for brevity 2?, 3?, 47, 57. Similarly,2 x 2 x 2, 
3 X 3 X 3,4 X 4 X 4, and so on, may be written 23, 33, 43, and 
so on. 


2'79. Powers of 10 larger than 1000 are expressed more 
simply by the use of exponents. 


Thus, 10,000 is 10*; 50,000 is 5 X 104; 85,000 is 85 x 103. 


280. The small figure written above is called an exponent 
and shows how often the number above which it stands is 
taken as factor in the product. 


ORAL EXERCISES 


1. What exponent indicates the square of a number? 


2. What number is expressed by each of the following: 
12; 27. 325420 525962: 72» 82192102? 
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3. If s is the side of a square, what product represents the 
area of the square? 

4. What exponent is used to indicate the cube of a num 
ber? Indicate the cube of: 5; 6; 7; 8; 10; 15. 

5. If e is the edge of a cube, what product represents the 
volume of the cube? 

6. What is the number expressed by: 13; 23; 33; 43; 53? 


WREITEN EXERCISES 


1. What is the value of: 23 x 32? Ae E 

3? 32 2 UNITED = 

5 xX 437 $ < 1037 ee 

2. Write the factors of each of the = 

following numbers, and express any pow- 1492,000000—+ = 

ers by the use of exponents: 25; 50; 75; 
18527635723 90: 

3. 600 =6 X10 X10. Write this by S 

use of an exponent. .206,000,000-s# 










4. Write similarly by use of expo- 
nents: 300; 900; 1000; 5,000. 

5. Write 300,000, using an exponent 
to express the power of 10. Also 900,000; 
950,000; 895,000; 1,000,000; 9,000,000; | 
129,000,000; 1,236,000,000. 790,000,000 

6. The diagram shows the number 
of million pounds of butter produced in 
the United States in 1870, 1880, 1890, 515,000,000: 
and 1900. Read the amount produced 
in 1870; in 1880; in 1890; in 1900. 

7. Using exponents, write all of the 
numbers in the diagram 






THIGH OM eles arti 


Fa ~—'880 





expressing amounts of but- TOTAL 
ter; also that relating to  OLEOMARGARINE 
olsamemenne: 107,000,000 i 


17 
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DIVISION 


281. Division is the inverse of multiplication. It is the 
process by which, if the product and one factor are given, we 


find the other factor. 


282. In every division the divisor multiplied by the quo- 
tient and increased by the remainder, if any, equals the divi- 


dend; or 
Divisor X Quotient + Remainder = Dividend. 


Thus, in 47 +5, the quotient is 9, and the remainder 2; and 


47 =9X5+4+2. 
ORAL EXERCISES 


Find the numbers to fill the blanks : 


1. Re 3. 4. 5. 6. 
Dividend: 28 46 72 a) (:) 40 
Divisor: 4 Ge) 12 2.5 6 8 
Quotient: (OR) 23 (a5) 8 9.5 ce) 

7s 8. 9. 10. 11. 12. 13. 
Dividend: 46 52 Co) C) 96 128° 256 
Divisor: 8 () 6 7 ( ) (Ps) 16 
Quotient: C3) 4 18 12 12 2 
Remainder: ( ) 0 0 4 0 Be Gay 

WRITTEN EXERCISES 
Perform the following divisions : 

1. 17.55 + .39. 7 190.9 + .83. 13. 1.909 + 2.3. 
2. 3.465 + 6.3. 8. 284.9+3.7. 14. 64.48 + .31. 
3. 2846 + 24. 9. 96064 + 32. 15. 14641 + 11. 
4. 1599 + 39. 10. 6334 + 31. 16. 28346 + 29. 
5. 3216.84 + 16. 11. 7683 + 29. 17. 186.75 = 25: 


6. 96048-+ 48. 12, 6.25 +1.25. 18. 70.185 + 3.5. 


) r DIVISION 
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283. Multiplying or dividing both dividend ana divisor by 


the same number does not change the quotient. 


Exampte: In a recent year the pay-roll of the city of 


New York contained the names of 43,000 per- 

sons. The total amount of the pay-roll was 

about $38,000,000. Find within one cent 
the average compensation of each employee. 

Divide both dividend and divisor by 1000 to sim- 
plify the work. 

The decimal point of the quotient will stand over 
the decimal point of the dividend, if the first 
figure of the quotient is placed over the last 
figure of the first partial dividend. Show that 
this plan is followed in the work at the right. 


How may the result be tested? 


WRITTEN EXERCISES 


883.72 
43)38000 .000 
344 
360 
344 
160 
129 
310 
301 
90 
“1286 


Find the price of each to the nearest cent if: 
1. 36 sheep cost $107. 7. 24 handkerchiefs cost $1.92. 
2. 48 chairs cost $60. 8. 17 bbl. of flour cost $99. 
3. 160 baskets cost $157. 9. 16 cans of corn cost $1.24. 
4, 74 books cost $27. 10. 46 pairs of gloves cost $51. 
5. 52 hats cost $93. 11. 28 ostrich plumes cost $94. 


6. 23 watches cost $195. 12. 15 mandolins cost $146.25. 


Find the average cost per mile of each ship canal; test 


your work: 
CANAL. LENGTH. COST. 
13. Suez 90 miles $100,000,000. 
14, Russian 16 10,000,000. 
15. Manchester S00. 75,000,000. 
16. Kaiser Wilhelm Gia \7, 40,000,000. 
7 6,000,000. 


17. Elbe and Trave: Ati) 
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18. The table shows approximately the population and as- 
sessed value of property in New York City from 1870 to 1900: 








YEAR. POPULATION. ASSESSED VALUE. 





ee SA e: 1,500,000 1,300,000,000 
PI TE Ban a8 a 1,900,000 1,400,000,000 


MO ne eka sies 2,500,000 2,100,000,000 
IM ee acini 3,400,000 3,600,000,000 


Find to the nearest cent the value of the property for each 
person (per capita). 

19. The total consumption of wool, as shown in the table, for 
any yearrwhen: divided... >-—=a=eaamemee a ee 





° CONSUMPTION 
1 ToT 
by the consumption per YEAR. Bee te Sor by 
capita gives the total ; 
population for the cor- | 1840...| 76,710,602 4.49 


responding year. Find | 1850...) 129,354,978 
the total population of | 1860...) 213,832,799 


.08 
80 


1880...| 427,184,530 
1890...| 548,167,332 
1900...| 483,865,236 


.02 
75 
34 


each year mentioned. 
Omit the decimal part 
of each result. 





5 

6 
the United States for | 1870...| 305,770,597 7.93 

8 

8 

6 








Short Processes of Division 


ORAL EXERCISES 
1. How is a number ending in zero divided by 10? In an 
integer where is the decimal point supposed to be? 
2. How is a number ending in two zeros divided by 100? 


3. How many places is the decimal point moved to the left 
in dividing a number by 10? In dividing by 100? In dividing 
by 1000? = 

4, State the quotient of each of the following numbers when 
divided by 10: 20; 70; 50; 130; 180; 1,900. 
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5. State the quotient when each of the following numbers is 
divided by 100: 200; 400; 700; 1,300; 19,000. 

6. Divide by 10: 16; 130; 1.38; 12.5; 7.25. 

7. Divide by 100: 160; 26.3; 7.60; 183.6; 1,900.7. 

8. Divide by 1000: 285.6; 1,234.5; 10,000; 10.36. 


Divide by 20: 9. 63.4. £0e1h.75. 13. 5.6. 
10. 18.4. 12. 40.3. 14. .104. 
Divide by 80: 15. 2.7. 17. 1.96. 19. 38.52. 
16. .69. 18. 30.3. 20. 27.06- 
Divide by 200: 21. 64.8. 23. 126. 25. 7.26. 
22.419.1. 24.420! 26. .42. 
Divide by 600: 27. 2.46. 29. 720. 31. 82.2. 
? 28. 954. 30. 660. 32. 17.4. 


284. Since 15 = 3 X 10, to divide by 15 is to multiply by 
% and divide by 10. To multiply by 3 is to subtract 4 of the 
multiplicand. 

Exampte: How many sewing machines at $15 each can be 
bought for $285? ; 

Solution: (1) 4 of 285 = 95. (2) 285 — 95 = 190. 

(3) 190 + 10 = 19. 

The solution is given merely to indicate the mode of thinking. - 

The problems are to be solved without written calculation. 


ORAL EXERCISES 


Divide by 15: 1. 4.5. aoe UD. 5. 72. 

2. 46.5. 4. 900. 6. 5.25. 

7. What part of a number taken from it leaves § of the 
number? 

8. How many yards of silk at $1.12} a yard can be bought. 
for $900? ; 


Solution: (1)1.124=%of1. (2) 900+ § = 900 x % = 806. 
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ORAL EXERCISES 


Tell why the following are true, with any number as 
dividend : 


; SUBTRACT ; 
WIVIDEBY: prow prvipEND: | MOVE DECIMAL POINT: 
1,15. 4 of itself. 1 place to the left. 
2 134 1 6c be 1 6c oo bE cc 
e ° 4 
8. 1334. ae Po 2 places to the left. 
4 1124 acc 6c 2 6 COR ICET mre 
e al . 9 
ADD ; 
Pete DIVIDE BY: “no pepe: MOVE DECIMAL POINT: 
5. 874. 4 of itself, 2 places to the left. 
6 662 4 “cc “c 2 cc “es “ce “ec 


WRITTEN EXERCISES 


Find how many of each article can be bought for the 
amount given: 


1. Yards of carpet at $.874 per yard........ $ 70.00. 
2. Atomizers at 33}cts.each............... 40.00. 
3. Concert phonographs at $66%............ 600.00. 
4. Parlor phonographs at $124 each........ 390.00. 
5. Teakettles at $1.334 each..........-.... 60.00. 
6. Bookeases at $15 each... 020.020. 855.00. 
7. Pairs of dumb-bells at $1.124 per pair... 20:25. 
8. Tennis rackets at $1.334 each.......... 24.00, 
9. Tents at $134 each..... a eee sae 120.00. 
10. Dictionaries at $15 each................. 135.00. 
a1. Umalrsiat $1.33} each......c0foe eee, . 80.00. 
12. Land at $662 an acre.................. 10,000.00. 
13. Wagons at $87} each.................... 6,300.00. 


14, Wood at. $1121 a cord.c.c.ccive sven dens 27.00. 
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FACTORS AND MULTIPLES 
Divisibility 
285. All integers divisible by 2 are called even numbers. 
All integers that are not even are called odd. 


286. Various tests for divisibility are stated in the follow- 
ing table: 


A number is divisible : 
By 2, if it ends in 0, 2, 4, 6, 8. 
By 3, if the sum of its digits is divisible by 3. 
By 4, if the number represented by the two digits at the right is 
divisible by 4. 
By 5, if it ends in 0 or 5. 
By 6, if divisible by 2 and by 3. 
By 8, if the number represented by the three digits at the right 
is divisible by 8. 
By 9, if the sum of its digits is divisible by 9. 
By 10, if it ends in 0. 
By 12, if it is divisible by 3 and by 4. 
for 7 and 11, actual division is the best test. 


ORAL EXERCISES 


Which of the following are divisible by 3? By 4? 


1. 128. 80.276: 5. 648. 7. 87,000. 
2. 585. 4, 3,284. 6. 950. 8. 11,656. 
Which of the following could be set in 3 equalrows? In 4? 
9. 126 cabbage plants. ~ 13. 1,706 tomato plants. 
10. 872 fruit trees. 14. 1000 pansies. 
11. 126 strawberry plants. 15. 2,103 onion sets. 
12. 432 raspberry bushes. 16. 2,468 rose bushes. 


17. Name some multiples of 5. Is 45 divisible by 5? Is 50? 
73? 902 99? 109? 160? : 
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18. Which of the following numbers are divisible by 2? By 
3? By 4? By 5? 
16 ail 48 35 52 paler: 64 
128 400 536 279 1,436 3,687 1,904 


19. Which of the numbers above are divisible by 6? By 12? 


Prime Factors 


28%. An integer that is divisible only by itself and 1 is 
called a prime number. If divisible by any other number it is 
called a composite number. 


288. A factor that is a prime number is called a prime 
factor. 


Every composite number can be expressed as a product of prime 
factors. 


The prime factors may be found by dividing the number by any | 


prime factor, then by dividing the quotient similarly by any of its 
prime factors, and so on, until a prime quotient is reached. The 
original number is the product of all the divisors and the last quotient. 
Thus, 60=2.*2x3 x 5. 


WRITTEN EXERCISES 


Find the prime factors of : , 
1. 46. 9. 111, Por!" 25. 9,333. 


Oe: 10. 144, 18. 276. 26. 1,964, 
B. 125; 11. 625. 19. 605. 27. 1,728. 
4, 38, 12.. 51, 20. 1000. 28. 1,600. 
5. 2,240. , 18. 1,896. 21. 1,900. 29. 1,908. 
6. 4,030. 14. 777. 22. 813. 30. 1,452. 
aad, 15. 1,008. 23. 6,990. 31. 4,771, 
8. 8,451. 16. 1,916. 24. 2,433. 32. 7,007. 


33. Express all the numbers to 100 as products of prime 
factors. Make a list of the prime numbers below 100. 
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Common Factors 


289. A factor or divisor common to two or more integers 
is called a common factor or common divisor of the integers. 
Thus, 3 is a common divisor of 9, 15, 33, and 60. 


290. The largest integer that will divide without a remain- 
der two or more given integers is called the greatest common 
divisor of those integers. 

Thus, 12 is the greatest common divisor of 24, 84, and-360 be- 
cause no larger integer is a common divisor of them all. 


291. To find the greatest common divisor of two or more num- 
bers, divide the numbers by their smallest common prime factor. 
Divide the quotients obtained by their smallest common prime 
jactor, and repeat the process until the quotients have no common 
prime factor. The greatest common divisor is the product of the 
prime divisors thus found. > 

The greatest common divisors of large numbers not easily factored 
are not required in elementary arithmetic. 

Exampze: Find the g. c. d. of 24, 84, and 360. 

The numbers are first divided by 2, the 


2) 24 84 360 smallest common prime factor. 

2) 1242-180 The quotients are then divided by 2, their 

Bg tuOe. 2) 90 smallest common prime factor. 
Oe ee | SE = The new quotients are then divided by 3, 


their smallest common prime factor. 
The quotients thus obtained have no common factor. Theg.c. d. 
is the product of the successive prime divisors, or 2 X 2 X 3 = 12. 
WRITTEN EXERCISES 


Find the g. c. d. of: 


1. 26, 52, 130. 5. 36, 60,1728. 9. 25, 175, 625. 
2. 18, 108, 756. 6. 45, 265,85... 10. 21, 105, 315. 
3. 70, 490, 238. 7. 144, 1728, 84. 11. 49, 700, 749. 


4. 38, 95, 209. 8. 90, 990, 195. 12. 85, 1000, 585. 
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Common Multiples 


292. A number that is divisible by two or more numbers 
is called a common multiple of those numbers. The smallest 
number that can be divided by each of them is called their 
least common multiple (1. c. m.). 

12, 24, and 36 are common multiples of 4, 6, and 12; and 12 is 
the least common multiple. 


293. To find the least common multiple of two or more num- 
bers, jactor the given numbers; multiply all of their prime factors, 
taking each one the greatest number oj times that it occurs in any 
of the given numbers. 


_ EXAMPLES: 

1. Find the |. c. m. of 28 and 42. 

28=2X2xX7,and 42=2x3 X77. Thel.c. m. of 28 and 42 is 
2x2x3xX7=84. The l.c.m. contains 2 twice, because it is found 
in 28 twice. It contains 3 and 7 each once, because they occur once 
only in one or both of the given numbers. 

2. Find the Il. c. m. of 24, 56, 108. 


The smallest number divisible by 


24=2X2X2~xX 3. 24 must contain the factors 
168 =2X2xX2x3X7. 2°X 3. To be divisible by 168 
108 =o oe Ke xe it must also contain the fac- 


tor 7. To be divisible by 108 
it must contain, in addition to the above, the factor 37. Therefore the 
1. c. m. of 24, 168, and 108 is 2° 3 X 7 X 3? = 2°X 3° 7, or 1512. 


WRITTEN EXERCISES 
Find the l. c. m. of: 


1. 24, 56. 5. 18, 15, 27. 9. 256, 196, 180. 
2. 36, 56, 96. 6. 55, 165, 121. 10. 25, 125, 625> 
3. 22, 121-77. 7. 39, 169, 85. 11. 360, 120, 90. 


4. 46, 18, 108. 8. 12, 144,1,728. 12. 48, 144, 1,798. 
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GRAPHICAL PROBLEMS 


294. Number pictures, or graphs, enable us to show rela- 
tions between given numbers. 


ORAL EXERCISES 


1. In the diagram the white strips represent the number 
of million dol- 
lars’ worth of CITIES 
men’s clothing CHICAGO, ILL. 
recently M@NU=~ PHILADELPHIA, PA. 
factured during  pactimore, mo. 
one year in the CINCINNATI, OHIO. 
cities named; 
the black strips represent similarly the value of women’s cloth- 
ing. What was the value of Chicago’s product of each kind? 
Of Philadelphia’s? Of Baltimore’s? Of Cincinnati’s? Of 
Chicago’s and Philadelphia’s together? 

2, When water flows through a ditch, some of it soaks into 
the soil. For soil of a cer- 
tain character the diagram 
shows what per cent of the 
water entering the ditch soaks 
into the soil during the pas- 

sage through the ditch at dif- 
PER SEC. 10 20 30 40 50 60 70 80 90 ferent rates of flow. 

For example, when 10 cu. ft. of water enter during a second, 9% 
of it soaks into the soil. 

What per cent is lost when 20 cu. ft. enter per second? 
40 cu. ft.? 80 cu. ft.? 100 cu. ft.? 

3. When 10 cu. ft. enter per second, how many cubic feet 
soak into the soil? How many cubic feet are delivered at the 
other end of the ditch per second? Per minute? 


4. Make and solve 5 similar problems. 


MILLIONS OF DOLLARS 
10 20 








‘% 


—« 





0 
9 
7h 
6 
5 
4 
S 
ae 
1 
0 


A 
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WRITTEN EXERCISES 


1. Represent by a diagram as explained on page 257 : 


CIEY: MEN’S CLOTHING. WOMEN’S CLOTHING. 





New York City $110,000,000 $105,000,000 


Boston 15,000,000 5,000,000 
St. Louis 10,000,000 5,000,000 











2. The following diagram shows by percentages how the 
6,450,000 bales of cotton exported by the United States in one 
year were distributed: 


Ol Om 20nsO ao — 70 90 100% 
ce] a os el 


How much was shipped to Great Britain? To France? To 
Germany? To all other places? The amount exported to Ger- 
many was what part of the amount shipped to Great Britain? 
Make and answer three similar questions from the diagram. 


3. Indicate graphically that all of the spindles spinning 
the cotton were divided thus: Great Britain, 47 million; the 
European Continent, 34 million; the United States, 22 million; 
and the East Indies, 5 million. 








GREAT BRITAIN 
GERMANY 
FRANCE 

ALL OTHERS 





4. These rectangles represent for a recent year the world’s 
production of the minerals named: 


4 4| PETROLEUM 4| SALT 


10 4/2 3 
Compute the areas of these figures. Each number found «is 


the number of million tons of the mineral named. What 
amount of each mineral was produced? 
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5. In a recent year the acreage of corn, wheat, and oats” 
and the number of bushels grown in the United States were: 


‘ACRES. BUSHELS. - BUSHELS PER ACRE. 


83,328,000 |  2,105,103,000 rey 


42,504,000 ( ) 12.3 
) 809,280,000 





Find the numbers to fill the blanks in the table. 

6. If 1 sq. in. represents 1000 acres, how long must a 
rectangle 2 ft. wide be to represent the acreage of corn? Of 
wheat? Of oats? 

7. Find the average yield of potatoes per acre from the 
table for each group of states and for the whole country: 
















] 
GROUP OF STATES. ACRES. TONS OF POTATOES. 





New Pneland. ..20009 065. 180,000 - 505,000 
PGMs e mh Wat witnek ee 4 410,000 1,440,000 
240,000 420,000 
1,710,000 2,710,000 
110,000 290,000 


Ss) a's cece 0 06-0 0 eee 6 ie 





8. Using } in. to represent 5,000 tons, draw on the black- 
board parallel lines to represent these yields. 

9. Using 1 in. to represent a niillion pounds, draw parallel 
lines to represent the yield of tobacco for each state below. 
Represent the acreage similarly, letting 1 in. equal 10,000 acres. - 


STATES. : POUNDS. ACRES. 


Virginia 73,000,000 110,000 


North Carolina 70,000,000 120,000 
Wisconsin 50,000,000- 40,000 
Tennessee 34,000,000 43,000 
Connecticut 25,000,000 14,000 
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REVIEW 


ORAL EXERCISES 


1. What is meant by numeration? By notation? What is . 
meant by Roman notation? ; 
2. Name the four periods into which integers of 12 places 
may be separated for reading. 
3. Name the two periods into which decimals of 6 places 
may~be separated for reading. 
4. State and illustrate a way of testing the work of addi- 
tion. State another way. 
5. State and illustrate a way of testing the work of sub- 
traction. 
6. State and illustrate two short processes in the work of 
multiplication. 
7%. State and illustrate two short processes in the work of 
division. 
8. How may the number of decimal places in a product be 
determined? In a quotient? 
9. State five tests of divisibility. 
10. Define greatest common divisor. Also, least common 
multiple. 
411. What is an exponent? Illustrate the use of exponents. 
12. State a principle in division that enables us to make 
the divisor a whole number before performing the division. 
13. What is meant by “casting out nines’? What use can 
be made of this process? 
14. Define: odd number; even number; prime number: 
composite number. 
15. How is the greatest common divisor of two or more num- 
bers found? How is their least common multiple found? 
16. How is division tested? 
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WRITTEN EXERCISES 


1. Write by use of exponents: 3x3 X2;3xX3xX2 x2; 
3X3 X83. 

2. Write as a product of factors, using exponents where 
applicable: 50; 200; 1000; 5,000; 8,000. 

3. 9,945 tons of iron ore were unloaded from the lake 
steamer Wolvin in 44 hours. How many tons were unloaded 
per hour? j 

4. A large cattle ranch in Texas contains 700,000 acres. 
What is the land worth at $7.85 an acre? 

5. The table shows the number and value of the railway 
cars manufactured in the United States in a recent year: 











KIND OF CAR. | NUMBER. | TOTAL. VALUE. 
Passenger: coach...) . 004.000. de0 8: 181 $957,526 
Rlesnime car ese eee l gee 194 2,767,061 
GM ERT Oy sass asks Men Gs 2s aig te lave’ 37 404,503 
MRRP CAR oh ct EN ie hata Wie, a nein 116,590 62,161,013 


Find the average value of a car of each kind (to the nearest 
$100). Also to the nearest cent. 

' 6. The woodland area of the United States is abouts of 
the total area, 3,025,600 sq. mi. How many square ee are 
woodland? . 

7. How many acres of woodland are there in the United 
States? (640 acres = 1 sq. mi.) » 

8. The Government and many of the states have established 
forest preserves as follows: 
DSO Lr yet tens keke 13,457,680 acres 1898-1901.... 7,050,089 acres 
SOS er pane ays 4,443,000 acres 1902-1904.... 15,995,196 acres 
Find the total acreage of these preserves. How many more 
acres were established between 1902 and 1904 than in 1891? 
How many more between 1898 and 1901 than in 1893? 
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9. In 1900 there were 33,035 establishments manufacturing . 


from lumber $611,611,524 worth of products. What was the 
average output of each factory? 

10. These factories employed 283,260 workmen at an aver- 
age wage of $370 a year. Find their total earnings. 4 

11. In 1900 the lumber mills sawed 35,084,166,000 board 
feet, valued at $566,832,984; this was an increase of 4 over 
the value of the product in 1890. What was that value? 

12. It is estimated that trees containing 21,239,000,000 ft. 
of spruce are now standing in Maine and increasing at the 
rate of 600 million feet a year. If none are destroyed, how 
many feet will there be in 25 yr? 

13. Taking the annual capacity of the Maine pulp mills to 
be 275 million feet, how much may be used for other purposes 
without exceeding the natural increase of the timber? 


14. A farmer kept the following account of a field of corn: 













EXPENSES PER ACRE. RETURNS. 









eee $2.50 | Seeding...... $1.65 | 50 bu. at.... $.45 
Harrowing..... 2.50 | Cultivating... 4.50 | Fodder..... 8.00 
Fertilizing... .. _ .80 | Harvesting... 8.00 









Find the total returns, expenses, and net profit per acre. 
What was the net profit from 25 acres of corn? 

15. The street railways of New York City carried, in all, 
1,036,000,000 passengers in a recent year. Taking the popu- 
lation as 3,400,000, what was the average number of times that 
each inhabitant used the street railways? 

16. What is the cost of 7 yd. of cloth at $1.334 a yard? 


17. A Washington lumber mill cuts 87 thousand feet of lum- 
ber every 10 hr. How many feet will it cut in 26 days of 10 
hr. each? If an ordinary 10-room house requires 7 thousand 


feet of lumber, how many such houses will one day’s product ‘ 
build? 


een eee arene 
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18. Some orange groves net their owners $875 an acre. 
At this rate what is the profit on 554 acres? 

19. The value of the furniture manufactured annually in 
this country is $80,000,000. There are about 1,500 factories. 
What is the average output for each factory? 

20. The large wheat farms of Minnesota and the Dakotas 
contain from 3,000 to 10,000 acres of land. How many bush- 
els of wheat would a farmer harvest from 4,625 acres yielding 
15 bu. an acre? 

21. What would this wheat bring at 60 cts. a bushel? 

22. The grain was threshed in the field by 10 threshing ma- 
chines, each having a capacity of 400 bu. a day. How many 
days did it take to thresh the wheat? 

23. The grain was loaded on cars carrying 900 bu. each. 
How many cars were required for the crop? 

24, 44 bu. of wheat are used to make a barrel of flour., How 
many barrels would this crop make? 

25. A ranch had 100,000 cattle; its owner employed 300 
cowboys. How many was this for every 1000 cattle? : 

26. For grazing, cattle are grouped in herds of from 125 to 
200 each. How many herds of 125 each are there in 100,000 


~ eattle? 


27. What would’ 1,200 ponies for herding the cattle cost at 
$29.75 each? 

28. How many cattle cars carrying 19 steers each are needed 
to carry 6,099 steers? 

29. 6,099 steers averaged 800 lb. in weight and sold at 5 cts, 
a pound. How many dollars was this? 

30. On a ranch in Kansas a blizzard froze » of a herd of 
15,000 cattle. How many were frozen? 

‘31. About 20 million dollars’ worth of beef is exported an- 

nually; of this the British Isles take .99. What is the value 


of the beef exported to all the rest of the world? 
18 
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32. Find the cost of growing 5.5 acres of beets when the cost 
per acre of preparing the soil is $1.55; of seed and planting, 
$3.25; and of cultivating and care, $31. 

33. If it costs $230.20 to grow and harvest a 5.5-acre crop 
of beets, what is the cost of harvesting alone? 

34. If the beets from 1 acre sell for $56.04 at $4.38 a ton, 
what is the yield from each acre? 

35. At this rate how many tons were grown on the 5.5 
acres? What was the total profit? What was the profit on 
each acre? 

36. If the total receipts for sugar, molasses, and pulp is 
$11.10 per ton of beets, and if the total cost of these products 
is $7.84 per ton, what is the profit to the manufacturer? 

37. Represent graphically the coal production of the follow- 
ing countries in a recent year: 








COUNTRY. MILLION TONS. | COUNTRY. | MILLION TONS. 
United States. . 266 Wramee te. teks | 32 
British Isles. ... 223 elon yee 22 
Germany...... 153 ERUISSH BENS so cets 0, 16 
AUStIIA 0 cy. by 40 All others...... 25 





38. Taking the total of Exercise 37 to represent the world’s — 
annual consumption and 650,000,000,000 to be the total de- 
posits, how many years would it take to exhaust the supply? 


39. Taking the average production of honey per colony of 
bees to be 35 lb. a season and the selling price of the honey to 
be 9 cts., what is the value of the product of an apiary of 200 
colonies? If it takes 4 of this amount to meet incidental ex- 
penses and to pay the interest on the investment, what is the 
profit of the apiary for one season? 

40. The area over which a colony of bees generally rangés 


is equal to a square 5 mi. on a side. How many acres is 
this? 
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41. A good bee pasture should average 1 honey-bearing plant 
per square foot. How many honey-bearing plants are there 
in 25 sq. mi. of such pasture? 





er 


DISTRICT 
= Tron Ore Shipping Ports 
|e Chief Copper Shipping Port 














42. The total production of iron ore in the Lake Superior 
district has reached 12,000,000 tons in one year. What was 
the average production for each of the five “ranges”? 

43. Much of the ore is taken with steam shovels, averaging 
1,800 tons a day. How many days would it take 25 such 
shovels to load 8,000,000 tons of ore? 

44. What was the cost of mining this output at 234 cts. a ton? 

45. The other 4,000,000 tons were mined underground. 
What was the cost of mining at 894 cts. a ton? 

46. 3,000,000 tons have been shipped in one year from the 
ten ports of Lake Michigan and Lake Superior. Find the ay- 
erage tonnage per port. 

47. The iron and steel produced in the United States in a 
recent year was 33 million tons. This was about 44 of the 
amount produced in all countries. How many million tons 
were there in the world’s production? 

48. The amount of iron used by the people of the United 
States averages 300 lb. per capita. What was the consump- 
tion in 1900 when the population was 76 million? 


CHAPTER IX 
FRACTIONS 
REDUCTION 


- 295. One or more of the equal parts of a quantity, thought 
of as a unit, is called a fraction. 


Thus, 34,, 4, $, 431 are fractions. 


296. Any one of the equal parts of a unit, or thing, is 
called a fractional unit. 
Thus, 4, 4, +, 4, 4, ctv are fractional units. 


ORAL EXERCISES 


f 

1. How may 2 be changed to 4? 4=9? 2=9? 

2. What effect is produced upon the value of a fraction by 
multiplying or dividing both terms by the same number? 

3. How may a fraction be changed to an equal fraction 
with a different denominator? 


fp ees en) fe G9) 9 

4. 4='5! 6. = y 8. t=! 10. 2, = Y? 
ten tka Urea er ies 

5. 4=%9! > z=! 9, 4=Q? 11, 15 = Q? 


12. 3 lb. and 4 oz. are how many ounces? In what unit are 
they expressed before adding? 

13. How must numbers be expressed before they can be 
added or subtracted? 

14, What is the fractional unit in each of the following 
fractions: 3? $8? 4%? 33? 3%? 44? 282 43? 

15. Fractions expressed in the same fractional unit are alike 


in which term? 
266 
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16. What change must be made in fractions with different 
denominators in order to make them fractions having the 


same fractional unit? 


29%. To reduce fractions to equal fractions having the least 
common denominator, find the l. c. m. of the given denominators 
and change each fraction to an equal fraction having the least com- 
mon multiple as.denominator. 

Thus, in 4, 44, 7, the least common multiple of the denominator 
is 60. 

60 + 3 = 20 60 +12= 5 60+-15= 4. 
20X2 40 5X11 55 4X7 28 
20x3° 60 5X12 60 4X15~ 60 








WRITTEN EXERCISES 


Find the least common denominator of : 
1. 3, $, <4. 2. 4, %, G. 3. 4,4, 2. 
Reduce each of the following sets of fractions to frac- 
tions having the least common denominator : 


4. 4, a, 3. 9. ty, 4,4: 14, 2,4, 44. 

5. 3,3) ae 10. 35) fa) Ti: AS. G, wh, ve: 
6. 5, 48, fo VW. hy a5, ae. 16. +5, $4) ret 
erie st. 12. zy, oo a4: 17. 43, $5) oT 
8. +5; yh. 3755: 13. 2, sto, TOD: 18. sh, 3x, vt 


298. To reduce an improper fraction to a whole or a mixed 
number, divide the numerator by the denominator. 
Thus, 24 = 24+6.-4. Also, 4% = 38+ 5 = 7%. 


299. To reduce a mixed ‘number to an improper fraction, 
multiply the whole number by the denominator of the fraction, add 
the numerator, and place the result over the given denominator. 


Thus, 9§ = 2X24 ° — 43. 
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WRITTEN EXERCISES 


Reduce to a whole or a mixed number : 


fa 5. 32. 9. 48, 
2. 24. 6. $2. 10. 33. 
3. 25. 7. $3. 11. 421, 
4, 78. 8. 10,0. 12. 283, 
Reduce to an improper fraction : 
ois.) 24, 73h.) wes 
22. 153. 25. 192. 28, 457. 
23. 264.> 26,°41%.. < 9408. 


13. 
14. 
15. 
16. 


lt 
=) joo 
. 
° 


1, 
eo. 


9 


0° 


rs 


30. 46,%.. 
gi 744, 
j 32. 3p 


ADDITION AND SUBTRACTION 


300. Fractions having the same denominators are added or 
subtracted by adding or subtracting their nwmerators and placing 


the result over the common denominator. 


If the fractions have 


unequal denominators, reduce them to fractions having the l. c. d. 


WRITTEN EXERCISES 


Add or subtract the following fractions as indicated : 


1. 


24. 


3 if 
iit ss 
2 9 
Ae gees 


6, ae, Blahamgee 
7 33 + vs 12. sb +B 
3. ee 13. 25 — b. 
Oe ee 14, pie we 
10. 1 4, 16.(ahe eee 
1 . 20. go — fy — oe 
fr: whe ho 4 + SG. 
a 22. i — ae + ah. 
Te 23. 15 + sy — ay 
$te-dt+e-$+e+3—-3- 4H. 
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Solve: 

25. A banker owns , of the stock of a certain bank, another 
banker owns 3, and still another owns 4. What part of the 
whole is not owned by these three men together? 

26. A farm is 3 of a mile on one side, + of a mile on another 
side, 8 of a mile on the third side, and +4 of a mile on the 
fourth side. How far is it around the farm? 


301. A number consisting of an integer and a fraction is 
called a mixed number. 


7 


302. In adding or subtracting mixed numbers, the integers 
and fractions may be treated separately and the results combined, 
or the mixed numbers may first be reduced to wmproper frac- 
tions and then added or subtracted. 


EXAMPLES : 
1. Add 172, 54, 10, 8}. 
Solution : 
1a = Wes If the fractions are expressed in different frac- 
5$ = 939 tional units, what change must be made in 
10 = 10 the fractions? How is the work completed? 
Si = 8 


Sum = 403% = 41,4 


2. Subtract 52 from 17}. 
Solution : If the fraction in the minuend is less than the 
174 = 165 - fraction in the subtrahend, what change 
5a ez 5a must be made? Subtract the integers and 
6 ES fractions separately. How are the results 
Diff. = 117 = 114. combined? 


WRITTEN EXERCISES 


1. To what kind of fraction may a mixed number be 
changed? Change 193 to a fraction. 

2. Change 7% and 153 to improper fractions and find their 
sum. 


270 " FRACTIONS 


Add or SE as indicated: 


a ae Oe OO Tee ee 19. 5 + 275. 
S01 oe 12. 32 — xh. 20. 255 — a5. 
RA sttd. 1h See ea eee 
6 3—-%-t 9 aE -g aoe HH - Se 
7. 403 — 1745. 15. 52h S982) <2" gal i75e 1. 
8. 170g; — Ty «16. 8484 — Tey. «24, SAE — 12 
9. 403 + 17%. 17. 754+ 1g). 25. 8484 + Taye 
10. 8444 + 12g. 18. 78+ 12075. 26. 4033 + 919g. 

27. 208 + 11934. 31. 70544 — 12632 — ; 

28. oat + 99947, 2) 126+ 1S 8, 

9. 1463 — 12345. 33. 1453 + 94 + 34. 

30. 174 + $+ 48 34. 40,8, + 14 + 945. 


35. From the sum of 5.86% and 1.45,% take 2.9334. 

36. From a roll of cloth containing 17% yd., 93 yd. are cut. 
How many yards remain in the roll? 

37. Two garments, one requiring 3$ yd. and another 53 yd. 
are cut from a piece of cloth containing 10} yd. How many 
yards are left? 

38. Five cars acded the following loads of coal: 

308 T. 40,3, T. 494 T. 363 T. 454 T. 
Find the total weight of the 5 loads. 

39. The prices of wheat for 6 days were: 

Mon. a se Thurs. Fri. ae 
864¢ 853¢ 883¢ 908¢ 8o¢ STi¢ 
On which day was it the lowest? How much above the low- 

est price was the price for each day? 

40. The rear wheel of a wagon was 4,', ft. high, and the front 


wheel 3,5, ft. high. How much higher was the rear wheel 
than the front one? 
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MULTIPLICATION 


303. The product of two or more fractions is a fraction whose 
numerator is the product of the given numerators and whose 
denominator is the product of the given denominators. 

Exampte: Multiply } by 4. 


™9 -: 
BX a= gyqy 





To find the product of an integer and a fraction, write the 
integer with denominator 1 and proceed as with two fractions. 


ExamptE: Multiply 12 by . 
12x $=+2x $= 92 = 74, 
304. To multiply mixed numbers, first reduce them to im- 
proper fractions. 


If only one factor is a mixed number, it may be easier to —— 


multiply directly. For example, multiply 196 by 153. 





196 
153 
2x196 = 147 
5xX196 = 980 


10x 196 = 196 
152 x 196 = 3087 


305. Canceling is useful in finding products of fractions. 
EXAMPLE: 3 X 3% X 33; X $$. By canceling, this becomes 


x 


O3-) bs 
es 
& 


WRITTEN EXERCISES 


Multiply (canceling when possible) : 
be BA Soa SL EAS Be 
ae AB: Ake Ei 9B 8 


KX 
aren 
a 
op 
x 
on 
at 
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9.4 Xh We BX 18 EX yy 15 BEX 128. 
10.3 X45. 1% GX 4% 14, 16 KDR. 16. 804 X ay. 
17.4 X45Xp5 Xa 20. $XIXEX 4 
18. 14 X 5h X< 7h. 21. 4X 33 x 5s. 
19. 44 X 78, X 114. 22. 404 X 662 X 158. 


23. Find the produet of 3, $, 8%, and 4,’and cancel where 
possible. 


Solve: 
24. Rose has % of a yard of ribbon and uses { of this. What 
part of a yard does she use? 


25. Mr. Morgan received 2 of the income of a farm; he spent 
8; of his share. What part ok the whcle income oe the farm - 
did he spend? . 

26. When a certain engineer shuts off steam and puts on the 
brakes, the driving wheels of his engine still revolve 16} times 
before the engine comes to a standstill. If the driving wheels 
are 202 ft. in circumference, how far from the place where the 
brakes were applied is the engine stopped? 


27. Find the cost of 51 yd. of cloth at 3 of a dollar a yard. 

28. A teamster drew 20 loads of 8 of a cubic yard each every 
day for 43 days. How many cubic yards did he draw in all? 

29. Some blocks of granite weighed 4,% tons each. What was 
the weight of 128 blocks? 

30. When cotton is worth $532 per bale, what is the value 
of 186 bales? 

31. A garden was 16% yd. long and 544 yd. wide. How many 
square yards in the area of the pacdoue 

32. How many miles does a train travel in 63 hr. at the rate 
of 5743 mi. per hr.? 

33. A drawing was made on the scale of 3%; that is, every 
length on the plan was 3%; of the actual length in the building. 


/ 
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Find the lengths in the drawing corresponding to the following 
lengths in the building: 40} ft.; 304 ft.; 254 ft.; 203 ft.; 
184 ft.; 364 ft. 

34. The coffee berry grows on a tree. The average yield 
of a coffee tree is 6 lb. of salable coffee in one season; the 
average productive life of a tree is 30 yr. Find the produc- 
tion of 1 coffee tree during its life, and the value of the 
coffee at 153 cts. a pound. 

35. What would be the value of the coffee from 48,000 such 
trees in one season at 14} cts. a pound? 


36. Different countries produce different grades of coffee: 


| WHOLESALE - WHOLESALE 
COUNTRY. PRICE. COUNTRY. PRICE. 


Venezuela 
Colombia 
Brazil 





What would the coffee mentioned in Exercise 35 be worth at 
the price named for each country? 

37. The coffee crop of Brazil often amounts to 11,000,000 
sacks of 132?]lb.each. How 
many pounds is the yield? 

38. What is the value of 
this product according to 
Exercise 36? 

39. 702 lb. of coffee oc- 
cupy about 1 cu. ft. How 
many pounds are there in 
the bed of dried coffee 
shown in the picture? 

40. Venezuela averages 55,000 tons of coffee a year, 3% of. 
which is exported. What is the value of the exports accord- 
ing to Exercise 36? 
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DIVISION 


w. 


306. The quotient of any two fractions may be jound by 
inverting the divisor and multiplying ; or 


30%. The quotient of any two fractions may be found by 
changing them to fractions having a common denominator and 
then dividing the numerators of these fractions. 

Which of these processes is used in (1) below? In (2)? 

25€5 50 3s XK 4 x5 
() $+4- mane 


Seb Goose a ok 
2 


PASE: 
2 
308. To divide an integer by a fraction, write the integer with 
1 as a denominator and proceed as in the case of two fractions. 
Exampte: Divide 28 by 4. 


309. To divide a fraction by an integer, divide the numerator 
or multiply the denominator by the integer. 


Thus, $+ 4 = %. Also, +5 = 7. 


310. To divide.mized numbers, change them to improper 
fractions and divide as in the case of two fractions. 


ORAL EXERCISES 


Divide: 
1,445. SP ao, Bae a: We Eset 
2. 3+9. A + 8, 6. $+ 8. 8. 4+ 12. 
Solve: 


9. How many breadths of carpet $ of a yard wide are 
needed to cover a room 15 ft. wide? 
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10. How many breadths of olen 14 yd. wide are needed 
to make a curtain 45 ft. wide? 


11. How many yards are there in a roll of carpet costing $6 
at 3 of a dollar a yard? 

12. Into how many pieces & of a yard long can 15 yd. of 
ribbon be divided? . 


13. How many strips of carpeting ? yd. wide and 8 yd. long 
are required to cover a room 6 yd. wide and 8 yd. long? 


. WRITTEN EXERCISES 
Divide: 


Ee eae Op eae Rae SAPs cs) RS Bea 
Meee, 2OAMO0 oh, 1G) De dd. REARS a, ee 
Sel eter aT? Ae Oy ati ag a7 et 
Mea AG OP oe, 20, EN SA eR, SO 
Pee SS Oa. | RT. TE 12d. 20.) Sh 
Go ae ok, HALO. O20 90d. a cbs. 80. S00 268s 
7. 33 + 4 15. ~ + 238 18+. 31.97, + 334. 


Sogo tee. 16.) 4+ 43. 24, 40+ ah. 32. Oyy > 125. 


Solve: 

-33. A certain screw is 3} in. long, the threads 
apart; in one revolution the screw is driven a dis- 
tance equal to that between two threads. How 
many revolutions must be made to drive the screw 
its whole length? 

34. A screw is 24 in. long and the threads are 
4 in. apart. How many complete turns are required 
to drive it in? 

35. A screw has threads 4% in. one: How many turns are 
needed to drive it 24 in.? 
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COMPLEX FRACTIONS 


311. If a fraction occurs in the numerator or denom- 
inator of a fraction or in both, the latter fraction is called a 
complex fraction. 

1 1 me hth : 

3 Z, = Paes are complex fractions. 

Such fractions furnish drill in operations but they have no place 

in practical arithmetic. 


Thus 


312. Complex fractions are simplified by performing the ~ 
operations indicated in the numerator and the denominator, and 
then reducing the fraction to lower terms if possible. 


EXAMPLES: 


fee OR 
1. Simplify 61" 
. z 

















(1) 5g 4, (3) 4 + A - Ht. 
2 
(2) 64 = 43. (4) Therefore, - 34, 
ergy ot 
eee dee sea 
(14) 6—4= 54-4). - (3) I + 254 = 165 
54 6 Parner 
(2) 12 + = 1644 = 224. (4) Therefore, D+ 8 os = 168, 
WRITTEN EXERCISES 
Simplify : 
2 3 Ld 
1. ae 4, os 7% Beh 
8 Si'y 4235 
4X 34 od SEO g, 8 + 38 
eae. eo " 9 — 63% 
3 pees 6, 285, site eae 
64 X 34 20335 fof =~ 
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REVIEW 
ORAL EXERCISES 


1. What principle is employed when a fraction is changed 
to an equal fraction having a different denominator? Illus- 
trate. 


2. What is a fractional unit? Tllustrate your answer. 


3. How must fractions be expressed before they can be 
added or subtracted? 


4. What is meant by the least common denominator of 
several fractions? Illustrate. 


5. What is the least common denominator of 4, 2, 4? Of 
Tz 3, $? 

6. What is a mixed number? Explain two ways of adding 
mixed numbers. Illustrate each way. 


7. Explain two ways of subtracting mixed numbers. 
8. How may one fraction be multiplied by another? 
9. What is the product of {and 4? Of 3 and 8? Of 4and 3? 


10. How may one fraction be divided by another? State 
another way. 


Add: 

11. 342. 13. $+ +. 16. $414 +3. 

12, $4444. 14, 2+ 3. 16. 4+ 144 25. 
Subtract : : 

17. 2 a 2g. 19. 4 Ta4 t. 21. $ rea 4. 

18. 9, — 3. 20. § — 2. 22. = 
Multiply : 

23. 3 x 3. 26. 14 aK 3, ~ ‘i 29. ay x 4. 

2A BCS OTe 3 ee 30. 4X 4. 


25. 33 X 4. 28.24 x 4, Bi, 6627; 
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Divide: 
32. $+ 4%. 34. $ +2 36. 14 + 4. 
33. $ + 3. 35. 35 + 4. 37. $+ 4. 


38. On a certain day the following were the prices of grain per 
bushel on the New York market. The months indicate when 
the grain is to be delivered to the purchaser. The prices are 
those prevailing at the opening and at the closing of the market; 
also the highest and the lowest on that day. 





WHEAT Opening. Highest. Lowest. Closin g. 
Maine heli crs 95 95 . 95 95 
UID Sian at's aay 914 9144 914; 918 
Septies dena 835 844 833 83} 
WECTis. os ose 84 84 834 833 


603 594 60 


53h 534 53% 
528 52k 528 





What was the difference between the opening and closing 
prices of July wheat? Between the highest and lowest prices? 


39. Answer the same questions for September wheat. 


40. How much was gained on 1000 bu. of July wheat bought 
at the opening price and sold at the closing price? 


41. Make and solve five other problems from the prices in the 
table above. 


WRITTEN EXERCISES 


Perform the operations and simplify : 


1th tet oy. 6. 33 + 14 — 4 — §. 
2444+4+23+ 7% 7. 54 + 6% — 3 — 24. 

3. 22+ Pe HS 8. 43% + 3385 — Iso + Ht. 
4,345, — 34 — 14. 9. 112 — 25 + 32 — zh. 


5. RSP ee ek 10. +H -4+H-. 
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Multiply: 
tis ee. 13. Xe: 19.1 Some. 
12: 3% 4h. 16. 14 x 43. 20. 48 X +. 
13. 54 X 8H. 17. 1975 X 2128. 21. 1243 x 834. 
“14, 78 X 1444. 18. 437, X 203. 22. 20-5 X 153). 
— Divide: 
23. +4. 26. § + *%. 29. 34 + sh). 
24, 32 + IA, 27. 13 + #8, 30. $1 + 42. 
25. Of + FH. 28. 19,% + 43. 31. 407, + 103;. 


Perform the operations and simplify : 
32. 24 + 54 — ? mulitiplied by 24 + 4}. 
ay +13 — $ divided by $ X 22. 
34. a + 23 — 34 multiplied by 3} + 24. 
35. 54 — 1,5 + 34% divided by 44 X 73. 
Solve: 

36. A rug 8} ft. by 10 ft. is placed on a floor 103 ft. by 13 
ft. What is the area of the uncovered part of the floor? 

37. What is the cost of a metal ceiling 18} yd. long and 
104 yd. wide at $1.87 per sq. yd.? 

38. A 174-acre field of corn yielded 48 bu. to the acre. At 
624 cts. per bushel what was the value of the yield? Various. 
expenses amounted to 35, of this sum, What was the profit? 

39. If wheat had been grown in the field mentioned in Exer-. 
cise 38, the profit would have been ¢ more. Find the profit. 
from wheat. 

40. A half-eagle, or 5-dollar gold piece, weighs 129 grains; 
+ of its weight is pure gold. How many grains of gold are 
there in a half-eagle? How many grains of cheaper metal? 

41. The 5-cent piece weighs 77.16 grains; } of each coin is 
nickel, and the rest copper. How many grains of each kind are 


there in a 5-cent piece? 
19 
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42. Find the number of feet of baseboard needed for each 
room in the plan, making no allowance 
for openings. 

43. How many feet more are needed 
for the parlor than for the library? 


44. Find the total length of the 
house, counting the thickness of each 
wall (outer or partition) as } ft. 

45. Make and solve 3 other problems 
about the plan. 


46. The silver dollar weighs 412-5 
grains.  %, of its weight is pure silver. 
How many grains of pure silver are 
there in one dollar? 

47. A builder bought a lot in New York City, and later 
found that the lot did not include a narrow strip along the 
street. This strip was ¢ in. wide and 40 ft. long. What was 
its area in square inches? He bought the strip for $50. How 
much was this per square inch? Per square foot? 

48. At the rate found in Exercise 47, what would be the cost 
of a city lot 25 ft. by 100 ft.? 

49. To allow for shrinkage, patterns for cast-iron articles are 
made ¢ in. longer per foot than the article. Similarly, for width 
and thickness. What are the length and the width of a pat- 
tern for a cast-iron article 3} ft. long and 8 in. wide? 





50. The allowance per foot for shrinkage in other castings is: 





A casting of lead is to be 18 in. long and 15 in. wide. What 
are the length and the breadth of the pattern? 


51. Make and solve 4 other problems about patterns for 
castings. 


REVIEW 28k 


52. Each of 15 pupils in manual training made a weaving 
loom. The base frame of each loom required two pieces of 
moulding 14 ft. long and two pieces } ft. long. How many . 
feet were used for all of the looms? How many feet were left 
out of six 12-foot strips? . 

53. Harold made a model of an elevator; the framework 
was made of stiff wire. Find from the given dimensions how 
many feet of wire were used. Find 
how many feet of string he used for 
the cables. 


‘54, He noticed that he worked on 
the model 13 hr. on each of 3 days, 
14 hr. on each of 2 days, and # hr. on 
each of 5days. How long did it take 
him to make it? How many days of 
8 hr. each? 


55. A class in domestic science 
made 16 cup-custards. For each 
cup they allowed 1 egg, 14 oz. of 
sugar, and 4 pt. of milk. At 18 
cts. a dozen for eggs, 54 cts. a pound 
for sugar, and 6 cts. a quart for 
milk, what did all of these materials 
cost? 





56. A class of girls made 5 sachet 
bags, 8 calendars, and 7 letter cases 
for an exhibition. Each sachet bag 
required 14 ft. of ribbon, each cal- 
endar 2 ft., and each letter case 1% 
ft. How many feet of ribbon did a 
they use? How many yards? pone Newent 





57. The boys made bent iron candlesticks, each requiring 
23 yd. of iron. How many feet of iron did they use in making 
6 candlesticks? 


CHAPTER X 
DENOMINATE NUMBERS 


313. Numbers considered apart from particular things 
are called abstract numbers. Numbers that refer to particular 
things are called concrete numbers. é 

Thus, 2, 3, $, and 14 are abstract numbers; while 2 words, 3 apples, 
$ ft., and $14 are concrete numbers. 


214. Concrete numbers used in weights and measures are 
commonly called denominate numbers. 

Thus, 8 lb., 12 gal. 3 qt., 2 bu. 2 pk. 6 qt., and $3.75 are denom- 
inate numbers. 

The tables of denominate numbers are given on pages 449 and 450, 


REDUCTION 


315. In solving problems it is often necessary to reduce a 
denominate number of several denominations to one number 
of lower denomination. This is called reduction descending. 

ExameteE: How many lamps holding 1 pt. can be filled from 
4 gal. 3 qt. 1 pt. of kerosene? 

Solution: (1) 4 gal. =4 x 4 qt., or 16 qt. 

(2) 16 qt. + 3 qt. =19 qt. 
(3) 19 qt.=19 X 2 pt., or 38 pt. 
(4) 38 pt. + 1 pt. = 39 pt. 
(5) Therefore, 4 gal. 3 qt. 1 pt. = 39 pt. 
The problem now becomes ‘‘How many lamps holding 1 pt. can 


be filled from 39 pt.?”’ The result is evidently 39 lamps. 
282 
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316. A number of several denominations may be reduced to 
one of the lowest denomination by beginning with the highest, 
multiplying this by the number of units in the next lower denom- 
tnation, adding to this result any such units that the number 
may contain, and repeating the process to the lowest denomination. 


WRITTEN EXERCISES 


Reduce to the lowest denominations : 
1. 5 T. 200 lb. 8 oz. 7. 5 da. 20 hr. 6 min. 30 sec. 
2. 17 gal: 3 qt. 1 pt. 8. 40° 20’ 45”, 
3. 6 gross 9 doz. 10 units. 9. 12 bu. 3 pk. 7 qt. 
4. 5cu. ft. and 1,020 cu. in. 10. 10 rd. 12 ft.8 in. 
5. 50cu.yd.8cu.ft.5 cu.in. 11. 4reams, 20 quires, 18 sheets. 
6. 1 mi. 160 rd. 2 ft. 12. 10 sq. yd. 8 sq. ft. 40 sq. in. 


31%. In solving problems containing denominate numbers, 
it is often necessary to change from lower to higher denomina- 
tions. This is called reduction ascending. 

Exampite: Clarence picked 205 qt. of cherries. How many 
bushels and quarts did he pick? 

Here it is necessary to express 205 qt. as bushels and quarts. 

Solution: (1) 1 bu. = 82 qt. 

(2) 205 + 32 = 6 and 13 remaining. 
(3) Therefore, 205 qt. = 6 bu. and 13 qt. 
Tanether plan is this: 
(1) 1 qt. = x5 bu. 
(2) 205 qt. = 205 X 3 bu. = 64 bu. = 6 bu. 13 qt. 

The second solution is preferable if the result is wanted in one 

denomination, as 643 bu. 


318. A number of one denomenation may be reduced to the 
next higher denomination by dividing it by the number of the 
given units that make one of the next denomination. 
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a 


WRITTEN EXERCISES | 
1. A milk wagon carried 125 pint-bottles. How many gal- 
lons, quarts, and pints was this? 


2. An oil tank contained 16,526 pt. How many gallons, 
quarts, and pints was this? 


3. A load of berries contained 327 one-quart boxes. How 
many bushels, pecks, and quarts in the load? 
Hxpress : \ 
4. 875 pt. as gallons, quarts, pints. 
. 986 pt. as bushels and quarts. 
. 4,956 lb. as tons and pounds. 
. 4,763 min. as days, hours, minutes. 
. 5,690 sec. as hours, minutes, seconds. 


onmnweana 


. 15,760 gr. avoirdupois as pounds, ounces, grains. 

10. 4,325 in. as rods, feet, inches. 

11. 10,378 ft. as miles and feet. 

12. 5,890 sq. in. as square yards, square feet, square inches. 
13. 15,763 cu. in. as cubic yards, cubic feet, cubic inches. 


Reduction with Decimals 


319. The custom is growing of expressing quantities in 
one denomination only, using fractions if necessary. Decimal 
fractions are usually the most convenient. 

Thus, 1.5 ft. would be used instead of 1 ft. 6 in. 


EXAMPLES : 
1. How many hours, minutes, and seconds are there in 
-48 da.? 
Solution: (1) .48 X 24 hr. = 11.52 hr. 
(2) .52 X 60 min. = 31.2 min. ‘ 
(3) .2 X 60 sec. = 12sec. 
(4) Therefore, .48 da. = 11 hr. 31 min. 12 sec, 
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2. 1 ft. is what part of a yard? Express decimally as parts 
of a yard: 1 ft.; 2 ft.; 4 ft.; 1} ft.; 2 ft.; 4 ft. 

3. Express decimally 7 yd. 2 ft. 11 in. as a number of yards. 
Solution: (1) 11 X #p ft. = .92 ft. 

(2) 2ft. + .92 ft. = 2.92 ft. 

(3) 2.92 x 4yd. = .97 yd. 

(4) 7 yd. + .97 yd. =7.97 yd. 

(5) Therefore, 7 yd. 2 ft. 11 in. = 7.97 yd.- 


WRITTEN EXERCISES 


1. Express in hours and minutes: 1.3 hr.; 2.7 hr.; 4.9 hr.; 
12.6 hr.; .5 hr. 
2. Add the numbers as they are given in Exercise 1. Also 
when changed to hours and minutes. . Which way is shorter? 
3. How many yards, feet, and inches are there in 7.8 yd.? 
In 5.25 yd.? 
4. How many square rods are there in 1.7 acre? 
5. How many square feet are there in 9.25 sq. yd.? 
6. How many yards are there in 3.75 in.? 
7 How many ounces are there in 12.374 lb.? 
8. Express decimally, as 4 number of feet: 5 ft. 8 in.; 9 ft. 
§ in. 
9. Express decimally as gallons: 2 gal. 3 qt. 1 pt.; 5 gal. 
Meebopee ms. 
10. Express decimally as square feet: 6 sq. ft.°72 sq. in.; 15 
sq. ft. 96 sq. in. 
11. Express decimally as square yards: 1 sq. yd. 8 sq. ft. 16 
sq. in. 
12. Express decimally as cubic yards: 4 cu. yd. 9 cu. ft. 144 
cu. in. 
13. Express decimally: 63 ft.; 2% ft.; 733 ft.; 833 ft. 
14. Add the numbers of Exercise 13 as given. Add the 
numbers expressed decimally. Which way is the shorter? 
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ADDITION AND SUBTRACTION 


320. Exampte: Add 120 lb. 12 0z., 119 lb. 4 0z., and 118 
Ib. 8 oz. ; 
Add the numbers in the first column at the right. 1920 lb. 12 oz. 


How many pounds and how many ounces {19° 4 
besides is this? Add the second column. includ- 449 8 
ing the 1 Ib. from the first. 358 1h Se 


321. To add denominate numbers, arrange the addends in col- 
umns of like denomination and add the numbers in each column. 
If the sum in any column is equal to, or greater than, the number 
of units in the next higher denomination, reduce it and add the 
higher units to the next column. 


ExampLe: Subtract 17 hr. 54 min. from 25 hr. 36 min. 

Add 1 hr. to the 36 min. of the right column and 25 hr. 36 min. 
subtract 54min. Take 1 hr. from 25 hr. of the 17 54 
left column and subtract 17 hr. from 24 hr. 7 hr. 42 min. 


322. To subtract denominate numbers, arrange the num- 
bers in columns of like denomination, and subtract. Where the 
minuend in any denomination is smaller than the subtrahend, 
increase it by the equivalent of one unit of the next higher denom-= 
anation. 


WRITTEN EXERCISES 


Add: 
1..7 gal. 3 qt. 1 pt. 3. 10 mi. 80 rd. 10 ft. 
Sere 20, 20. Cle 
¢ 1 1 LS 100 8 
2. 6 pk. 4 qt. 1 pt. 4, «yo. 2 ft, Qeinres 
3 2 10 by 10 
6 tel 15 8 





a 
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5. 12da.10hr.15min. 5sec. 8 40 A. 80sq.rd. 3sq. yd. 


13e-. 207-45. 55. | 60 100 10 
6. 40 bu. 3 pk. 6 qt. 9. 4 wk. 6 da. 20 hr. 
8 2 5 12 3 10 
20 1 3 15 5 12 
7. 3¢u. yd. 20 cu.ft. 10cu.in. 10. 39 sq. yd. 2 sq.ft, 40 sq. in. 
a0 eels 100 15 6 25 
15 12 1000 10 5 100 
Subtract: 
af. .15 wk. 5 da. 12 hr. 14. 15 cu. yd..12 cu.ft. 100 cu. in. 
4 6 20 1 18 1000 
12. 20 mi. 20 rd. 15 ft. 15. 40 bu. 3 pk. 6 qt. 
10 80 10 15 1 ic 
sold? ft.) (2'im. 16. 30sq.yd.5sq.ft. 25 sq. in. 
Pag Blo 15 6 100 
Solve: 


17. A lot has a frontage of 18 yd. 2 ft. 6 in., and another 
a frontage of 19 yd. 1 ft. 9 in. Find the total frontage. 

18. The Empire State Express traveled from Rome to Al- 
bany in 2 hr. 49 min. 36 sec. and from Albany to New York 
City in 2 hr. 58 min. 50 sec. How long was it in traveling from 
Rome to New York? 

19. An eclipse began at 8 hr. 38 min. 6 sec. P.M. and ended 
at 8 hr. 55 min. 51 sec. p.m. How long did it last? 

20. From a 10-gallon can of milk 21 qt. and 1 pt. were sold. 
How much was left? 

21. The best watches permit one to observe fifths of a sec- 
ond. A bicycle rider began a mile at’2 hr. 17 min. 234 sec. 
p.M. and ended it at 2 hr. 19 min. 564 sec. p.M. How long did 
it take him to ride the mile? 
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MULTIPLICATION 
323. EXAMPLE: 


A square lot measures 5 yd. 2 ft. 7 in. on aside. What is 

its perimeter? 
(1) 4X7 in. = 28 in. = 2 ft. 4 in. 
Syd.2ft.7in. (2) 4x2 ft. = 8 ft. 
4 (3) 8 ft. +2 ft. = 10 ft. = 3 yd. 1 ft. 
20 yd. 8 ft.28in. (4) 4x5 yd. = 20 yd. 
Q3-yd.1ft. 4in. (5) 20yd. +3 yd. = 23 yd. 
(6) Therefore, the perimeter is 23 yd. 1ft. 4 in. 


324. To multiply a compound number, multiply each denomi- 
nation separately and reduce the results to units of higher denoma- 


nation, if possible. 


WRITTEN EXERCISES 











Multiply: k 

1. 4 gal. 3 qt. 1 pt. 5. 10 sq. rd. 20 sq. ft. 12 sq. in. 
5 20 

2.3 pk: / Gt. 1.5"pt. 6. 3 cu. yd. 20-cu. ft. 12 cu. in. 
15 3.25 

3. 2 bu. 6 pk. 1.5 qt. 7. 1 da. 16 hr. 20 min. 16 sec. 

10 , 2.5 
4. 10 mi. 41 rd. 3.75 ft. 8. 40 A. 12sq.rd. 5sq.yd. 
16 62 





9. Multiply 5 yd. 2 ft. 7in. by 4. Then express 5 yd. 2 ft. _ 
7 in. as a number of feet and a fraction of a foot and multiply 
by 4. 
10. A wire fence 6 wires high is 20 yd. 2 ft. 9 in. long. How 
many feet of wire are needed for the fence? (Find the result 
in two ways.) 
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11. Express decimally to the nearest hundredth of a bushel 
4 bu. 3 pk., 2 bu. 1 pk.; 6 bu. 4 qt.; 8 bu. 14 pk. 

12. Multiply the numbers as given in Exercise 11 by 10. 

13. Multiply the decimal equivalents of the numbers of Ex- 
ercise 11 by 10. Which way of multiplying is shorter? 

14, Express decimally in gallons 4 gal. 3 qt. 1 pt. and multiply 
the result by 5. 

15. Express decimally.in miles 10 mi. 41 rd. 3.75 ft. and 
multiply by 16. 


DIVISION 
325, EXxampzs: 
1. How many 5-inch badges can be cut from 5 ve 2itt. Tk 
in, of ribbon? 
Solution: (1) 5 yd. 2 ft. 11 in. = 215 in. 
(2) 215 in. + 5 in. = 48. 
(3) Therefore, 43 badges can be made. 
2. Divide 6 bu. 3 pk. 4 qt. by 4.5. 


Solution : (1) 6 bu. + 4.5 = 1 bu. and 1.5 bu. re- 
mainder. 


1 bu. 2 pk. 1} pt. (2) 1.5 bu. + 3 pk. = 9 pk. 


a (8) 9 pk. + 4.5 = 2 pk. 
4.5) 6 bu. 3 pk. 4 at. (4) 4 qt. (8 pt.) + 4.5 = 1} pt. 


(5) Therefore, the quotient is 1 bu. 2 pk. 
7 
5 pt. 


326. To divide a compound number by an abstract number, 
divide the highest denomination by the given divisor; reduce the 
remainder, if there is one, to the neat lower denomination and 
add it to the wnits of that denomination. Repeat the division as 
before. - 

Ij the divisor is a compound number, reduce both divisor and 
dividend to the same denomination and divide. 
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WRITTEN EXERCISES 


1. Divide by 5: 207 lb. 8 oz.; 2 tons 600 lb.; 5 bu. 2 pk. 4 qt. 
Divide: 
2. 12 bu. 2 pk. 2 qt. by 5. 8. 20 hr. 30 min. 15 sec. by 15. 
3. 10 gal. 3 qt.1 pt. by 1.5. 9. 4 da. 20 hr. 40 min. by 20. 
4,12 mi. 80rd. 12ft.by 16. 10. 45 bu. 2 pk. 6 qt. by 30. 
5. 140 cu. yd. 25 cu. ft. by 18. 11. 1 T. 500 Ib. 12 oz. by 24 lb. 
6; 160 sq. ft. 50 sq. in. by 2.5. 12. 40 yd. 2 ft. 10 in. by 20. 
7. 40 tons 1,500 lb. by 200. 13. 4 gro. 9 doz. 8 units by 6.5 doz. 


Solve: 

14. The perimeter of a square is 20 rd. 14 ft. 4 in. What is 
the length of a side? ' 

15. A rectangular lot with a frontage of 36 yd. 2 ft. 10 in. 
was divided into 5 equal lots. What was the frontage of each 
of these lots? 

16. A cellar contained 50 cu. yd. 18 cu. ft. of earth, which 
was drawn away in loads of 1 cu. yd. 3 cu. ft. each. How many 
loads were there? 

17. An elevator contains 5,000 bu. 3 pk. of grain. How 
many bushels would there be in each car, if this grain were 
loaded in 8 equal carloads? 

18. How many boards 5 yd. 1 ft. long are needed to build a 
fence 4 boards high and 320 ft. long? 


19. Some strips of moulding were 1 yd. 1 ft. 3 in. long. How 
many did it take to go around a room 12 ft. by 15 ft.? 

20. A tram car carried 3 cu. yd. and 15 cu. ft. of earth. How 
many such carloads were there in 9;681 cu. ft. of earth? 

21. How many times can a stove’s oil tank holding 7 pt. be 
filled from a 5-gallon can of gasoline? 


22. How many bottles containing 1 oz. and 3 dr. can be 
filled from 77 dr. of medicine? 
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EQUIVALENTS 
Comparison of Liquid Measure and Cubic Measure 


32%. A gallon contains 231 cu. in. 


WRITTEN EXERCISES 


1. One cubic foot of water contains how many cubic inches? 
How many gallons of water in 1 cu. ft. of water? 

2. A tank contains 400 gal. of water. How many cubic 
feet of water in the tank? 

3. An oil car has a capacity of 360 cu. ft. What is its ca- 
pacity in gallons? 

4. How many cubic feet in the capacity of a 5-eallon can? 

5. How many barrels (314 gal.) of water will a cistern hold 
that is 8 ft. by 10 ft. by 6 ft.? 


Comparison of Dry Measure and Cubic Measure 


328. A bushel contains 2150.42 cu. in. 


WRITTEN EXERCISES 


1. How many cubic inches in 5 bu.? 

2. How many cubic inches in 3 pk.? 

3. A bin contained 10,752 cu. in. How many bushels did 
it hold? , 

4. How many cubic feet in a bushel measure? 

5. A car 32 ft. long, 74 ft. wide, 8 ft. high, is filled uni- 
formly to 4 of its height with wheat. How many bushels in 
the car? (Use 1.24 cu. ft. =1 bu.) 

6. Using 1} cu. ft. for a bushel, find the number of bushels 
in the capacity of a grain elevator 40 ft. long, 40 ft. wide, and 
100 ft. high. 
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7. How many cubic inches in 1 qt. dry measure? How 
many cubic inches in 1 qt. liquid measure? Which is the lar- 
ger?, By how many inches? 


Comparison of Weights 


329. Precious metals are weighed by troy weight. 


The pound troy contains 5,760 grains, or 12 oz. of 480 grains each. 
The ordinary pound (the pound avoirdupois) contains 7,000 grains. 


Exampte: How many pounds avoirdupois does a gold nug- 
get weigh that weighs 39 oz. troy? 


Solution: (1) 39 X 480 gr. = 18,720 gr. 
(2) 18,720 + 7,000 = 24726 = 2448. 
(8) Therefore, the nugget weighs 244 Ib. 


WRITTEN EXERCISES 
1. A bullet weighed 240 gr. troy. What part of an ounce 
avoirdupois was this? 
2. A pound troy is what part of a pound avoirdupois? 


3. A carat used to weigh diamonds is 3.168 gr. How many 
grains in a 3-carat diamond? What part of an ounce avoirdu- 
pois does a 3-carat diamond weigh? 


4, How many grains in one ounce avoirdupois? 
5. An ounce avoirdupois is what part of an ounce troy? 


LATITUDE AND LONGITUDE 


330. PREPARATORY. — 


The location of a point on the earth’s surface may be indi- 
cated by stating its distance north or south of the equator and 
east or west of a given meridian. 


331. Distance in degrees north or south of the equator is 
called latitude. 


Latitude 42° N. means 42° north of the equator. 
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332. Distance measured in degrees east or west of a given 
meridian is called longitude. 

The meridian of Greenwich, near London, is usually taken. That 
of Washington is sometimes used. To say that a place is in longi- 
tude 87° W. means that it is 87° west of the meridian of Greenwich. 

If you walk directly north, how does your latitude change? 
Your longitude? If you walk east? West? 


333. Angles are measured in degrees. 1 degree is divided 
into 60 equal parts called minutes, and 1 minute is divided into 
60 equal parts called seconds. 


334. Degrees, minutes, and seconds are denoted by °, ’, 
and ”, respectively. 
» Thus, 12 degrees, 14 minutes, and 17 seconds aid be written 
A2° 14’ 177. - 


335. Examp.ss: 

1. Add 30° 16’ 23” and 37° 50’ 19”. 
¢ ‘ , Numbers expressed in degrees, minutes, and sec- 

30° 16’ 23 onds are best added by columns, and the usual 

37_ 50 19 tests applied to the work of each column. 

68° 6’ 42” Similarly for subtraction. 

2. The longitude of New York is 73° 58’ 25.5” avo 3¢7 gon 
west, and that of Chicago is 87° 36’ 42” west. 79 59 955 
What is the difference in longitude between these 
places? 

3. Find from the figure the difference in longitude between 
~ Manila and New York City. 
When one place is in 

east longitude and the | 
other in west, the differ- 
ence in longitude between 

the two places is found MANILA 
by adding. 74°W aloe 121°E 


13° 38’ 16.5” 





PRIME 
MERIDIAN 


NEW YORK 
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WRITTEN EXERCISES 


1. Find the difference in longitude between Berlin and 
each of the other places in the first column of the table: 


PLACE. LONGITUDE. PLACE. LONGITUDE. 








Berlin, Germany...| 13° 23' 43.5" E. || Manila, Philippines.| 120°58'00" E. 


Dublin, Ireland. ... 6 20 30 W. || Peking, China 116 2700 &. 
Honolulu, Hawaii. .| 157 51 48 W. || New York 73 58 25.5 W. 
Paris, France 2 2015 = &E. || Chicago 87 386 42 W. 
Tokyo, Japan 139 42 30 E. || San Francisco 122. 25 40.8 W. 





2-11. Make and solve 10 other problems from the table. 


LONGITUDE AND TIME 


336. PREPARATORY. s 


1. How many hours are required by the earth to make one 
rotation on its axis? 


2. In which direction does the earth rotate? 

3. When it is sunrise in New York City, is it before or after 
sunrise in Boston? In Buffalo? In San Francisco? 

4. How many hours elapse while a point of the earth’s 
surface turns through 360°? 180°? 90°? 30°? 15°? 


5. When it is noon in Chicago, what time is it in a place 
15° west of Chicago? In one 15° east of Chicago? 


This table shows the relation between longitude and time: 


TABLE 


360° of longitude correspond to 24 hr. of time. 
15° of longitude correspond to 1 hr. of time. 
1° of longitude corresponds to 7g hr., or 4 min., of time. 
15’ of longitude correspond to 1 min. of time. 
1’ of longitude corresponds to 7g min., or 4 sec., of tite: 
15” of longitude correspond to 1 sec. of time. 
1” of longitude corresponds to 7; sec. of time. 
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33%. EXAMPLES: 


1. What is the difference in time corresponding to a differ- 
ence of 200° 30’ 15” of longitude? 

Solution: (1) 200 x 4 min. = 800 min. = 13 hr. 20 min. 

(2) 80x 4 sec. = 120 sec. = 2 min. 

(3) 15 Xx sec. = 1 sec. 

(4) Therefore, 200° 30’ 15” corresponds to 13 hr. 22 
. min. 1 sec, ; ; 

Since a difference of longitude of 200° 30’ 15” is the same as a dif. 
ference of 159° 29’ 45” taken the other way around the earth, anothe 
answer to the problem is 10 hr. 37 min. 59 sec. 

2. What is the difference in longitude corresponding to s 
difference in time of 20 hr. 45 min. 10 sec.? 

Solution: (1) 20 X 15° = 300°. 

(2) 45 X 15’ = 675’ = 11° 15’. 

(3) 10 X 15” = 150” = 2’ 30”. 

(4) Therefore, 20 hr. 45 min. 10 sec. corresponds to 
311° 17 30’. 

Since a difference of more than 12 hr. of time may be reckoned the 
other way around the earth as a difference of less than 12 hr., this 
problem has also the answer 48° 42’ 30”. 


WRITTEN EXERCISES 


Express the difference in time that corresponds to each 
of the following differences in longitude : 


1. 10° 50’ 40” 4, 14° 20’ 45” J. 25° 12’ 25” 
Reo LSiclo” 5. 90° 0’ 50” 8.9 17%07 197 
3.8° 9/ 58” 6. 12° 30°10” 9. 180° 40’ 0” 


Express the difference in longitude that corresponds to 
each of the following differences in time : 
10. 8 hr. 20 min. 15 sec. 13. 10 hr. 0 min. 45 sec. 
11. 6hr.4 min. 40sec. 14. 12 hr. 4 min. 10 sec. 


12. 5hr. 54 min. 56 see. 15. 23 hr. 20 min. 16sec. (2 Ans.) 
20 
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Standard Time 


338. All places east of a given point have later time than 
that point; all west of it have earlier time. As a convenience 
the country has been divided into sections corresponding to 
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GULF OF MEXICO 
90° 
certain meridians, the time of the meridians being taken as the 
time throughout the sections. This is called standard time. 
The meridians used are 75°, 90°, 105°, 120° west longitude. 
The map shows the meridians and the corresponding time belts. 


ORAL EXERCISES 


i. When it is noon, standard time at New York, what is 
the time at Boston? Denver? Philadelphia? Chicago? 

2. San Francisco is how many hours earlier in time than 
New York? 

3. In traveling from New York City to Portland, Oregon, 
how many times is the watch set back one hour? ; 

4. When it is 12 o’clock midnight at Denver, Colorado, 
standard time, what is the standard time at New Orleans? 
New York City? Chicago? Boston? St. Louis? 









Reduce: 
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REVIEW . \ 


1. 16 gal. 2 qt. 1 pt. to pints. 
2. .3 mi. + 1000 ft. 10 in. to inches. 
3. 25 yd. 2 ft. 9 in. to inches. 
4, 44 sq. yd. + 8 sq. ft. + 100 sq. in. to square inches. 
5. 5 cu. ft. 1125 cu. in. to cubic inches. 
6. 40,125 oz. to tons, pounds, and ounces. 
%. 63,365 in. to miles, feet, and inches. 
8. 4,327 cu. ft. to cubic yards and cubic feet. 
9. 16 gal. 3 qt. 1 pt. to gallons expressed decimally. 
_ 10. 5 bu. 3 pk. 6 qt. 1 pt. to bushels expressed decimally. 


Add: 
11. 3 wk. 5 da. 20 hr. 
8 4 Lz 
125925. cal.2' qt. Ppt. 
18 3 
Subtract: 
15. 10 gal. 1 qt. 
1 3 
Multiply : 
49-28 T. - 400 tb. 
20 
‘Divide: 


19. 17)420 yd. 2 ft. 


Solve: 


13. 12 bu. 3 pk. 7 qt. 
18 2 5 


14. 40 sq. yd. 8 sq. ft. 100 sq. in. 
50 2 44 





16. 5 mi. 10 rd. 11 ft. 
3 10°18 


18. 12 cu. yd. 19 cu. ft. 
Bo 


" 20. 8.2)164 bu. 8.2 qt. 1 pt. 


21. How many more cubic inches in 10 gal. than in 1 bu.? 
22. How many pounds troy make 1 lb. avoirdupois? 
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23. A bag of wheat weighed 118 lb. 8 oz., another 120 lb. 
12 oz., and a third 119 lb. 40z. What was thé total weight of 
the 3 bags of wheat? 

24. A clerk sold 24 lb. of paper to one customer, 3 lb. 12 oz. 
to another, and 4 lb. 4 oz. to another. How many pounds 

did he sell in all? 


25. How many feet of mold- 
ing, 24 in. wide, are needed to 
make a frame for this picture? 

26. The sides of a rectangu- 
lar court measure 32 ft. 8 in. 
and 64 ft. 9 in. What is the 
length of the railing ae 
ing the court? 

27. From a ten-gallon can of 
gasoline a stove holding 7} qt. 
is filled. How much gasoline 
remains in the tank? 

28. During four weeks it stormed 1 wk. 2 da. and 20 hr. 
How many weeks, days, and hours were not stormy? 








29. From a 5-gallon can of kerosene were filled a tank hold- 
ing 1 gal. 1 qt. and 1 pt., a lamp holding 1 qt. and 1 pt., and 
two other lamps holding ? of a pint each. How much kerosene 
was left in the can? 

30. From a farm containing 140 A. and 40 sq. rd., a field 
containing 17 A. and 120 sq. rd. is sold. How many acres 
and square rods remain in the farm? 

31. Write 40 degrees, 30 minutes, and 59 seconds, using the 
abbreviations; also 84 degrees, 55 minutes, and 43 seconds. 


32. How many seconds are there in 1’? In 24’? In 53’? 
33. How many minutes are there in 14°? In 43°? 


34. Find the difference in longitude between Paris 2° 20° 
15” E. and New York 73° 58’ 25” W. 
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35. When it is noon on the 90th meridian west, what time 
is it at 75° W.? At 120° W.? At 105° W.? At 15° E.? At 
0°? ~At 105° E.? 

36. The longitude at Chicago is 87° 36’ 42” west. When it 
is noon on the 90° meridian, what is the local time in Chicago? 
What is the standard time in Chicago at the same instant? 
What is the difference between local time and standard time 
in Chicago? 

37. The picture shows a plan for irrigating a square farm. 
The double shaded lines, as N 8 for example, represent irriga- 
tionditches. Taking each 
ditch running east and 
west to be 40 rd. long, 
how many rods of ditches 
are there in all? 

38. Indicate the num- 
ber of square feet in 1 | \etee as 
sq. rd. (1 rd. = 16} ft.) sation! 
Find the number of square ae ea 
feet in 1 A. 

If the ditches on 
‘the alfalfa field deliver 2 
cu. ft. of water a second, 
how many hours will it 
take to deliver a volume of water equal to a lake 6 in. deep 
over the whole field? 

40. If, in excavating the main ditch and the branches for a 
10-acre farm, 250 cu. yd. of earth were removed at a cost of 
35 cts. a cubic yard, what did the excavating cost? 

41. If the surveying cost $12, the boxes and gates $126, 
what was the total cost of the system? 

42. What would it cost to irrigate-a farm of 254 A. for one 
season at $4.85 per acre? 


ero vary Pree = 





CHAPTER XI 
THE SOLUTION OF PROBLEMS 


339. The four essentials in the solution of a problem have 
already been explained and applied. 

1, Read the problem. 3. Make the calculation. 

2. Plan the solution. 4, Test the work. 


‘The analysis of a problem is the plan of the solution. It may 
be expressed orally or written in steps. 


Exampte: A dealer buys lamps at $9 a dozen. For how 
much must he sell them to gain 50 cts. each? 


Plan: Calculation: 
evo 
(4) $9 + 12 =%( ). $0-a07 
(2) $.75 + $.50 = 8( ). SS t $.50 = $1.25. 


Oral Analysis: 5 of $9, or $.75, is the cost of 1 lamp.  $.75, 
the cost, plus $.50, the gain, is $1.25, the selling price of the lamp. 


WRITTEN EXERCISES 


Solve the following problems, writing the analysis im 
step form and the calculation ; also give the oral 
analysis: 

1. 34 lb. of coffee cost $1.12. What was the cost of 1 lb.?- 

2. A dealer paid $30 for a dozen pairs of shoes; he sold 
them at a gain of $.75 a pair. Find the selling price a pair. 

3. Taking 500 bunches of lath as a carload, how many Ccar- 
loads would 3,500,000 bunches make? 


4. How many 24-gallon buckets of water in 5,180 gal.? 
300 
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340. There is no single plan that will apply to the solution. 
of all problems of arithmetic. But there are two methods. 
widely used, unitary analysis and the equation. 


UNITARY ANALYSIS 
341. Examptes: 


1. What is the cost of 45 bottles of ink at $3 per hundred? 
Analysis: (1) 100 bottles of ink cost $3. 
(2) Therefore, 1 bottle costs +45 of $3, or $.03. 
(3) Therefore, 45 bottles cost 45 x $.03, or $1.35. 
2, If 14 bu. of peaches make 270 qt. of fruit for canning, 
how many quarts will 63 bu. make? 
Analysis: (1) 14 bu. make 270 qt. 
(2) Therefore, 1 bu. makes 7g of 270 qt., or 19? qt. 
(3) Therefore, 63 bu. make 63. x 192 qt., or 1,215 qt. 
It is usually better first to indicate all the work, then cancel as 
much as possible, and multiply last of all, The solution of the second. 
example would thus appear: 
135g 
4 X68 = 1,215. 
ae 


WRITTEN EXERCISES 


Analyze and solve as above : 

1. If 25 yd. of cloth make 15 vests, how many yards are 
needed to make 36 vests? . 

9, If a steamer goes 9 mi. in 48 min., how long will it take: 
to go 51 mi. at the same rate? 

3. If the interest on $330 is $22, how much is the interest. 
on $780 for the same time and rate? - 

4. If 5 printers can set 100 pages in 1 day, how many pages 
can 12 printers set in 2 days, at the same rate? 
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5. If 16 men can dig 980 yd. of sewer trench in 8 days, | 
indicate the amount they can dig in 1 day; the amount 1 man 
can dig in 1 day; in 20 days; the amount that 28 men can dig 
‘n 20 days. Find the last named amount. 


THE EQUATION 


Principles 


242. PREPARATORY. 

1. How heavy must the 
weight, w, be in order that the 
two pans may balance each other? 

The condition of balancing 
may be represented by w+2=7. * 





State the condition of balancing for each of the following: 


2. de 4. 
> _=S> 


343. An equation is formed by two equal numbers con- 
nected by the sign of equality. The sign separates the equation 
into two parts called members; that on the left is called the 
left (or first) member, and that on the right, the right (or 
second) member. 


344, Preparatory. ~ 


1. One side of a balance contains (x + 2) oz., and the other 
an equal weight of (2+ 8) oz. State the equation that ex- 
presses that these two scale pans balance. Write it. What is 
the value of x? 


2. If 2 oz. are taken from each pan, how will the balance 


be affected? State the equation that expresses the resulting 
condition. 
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3. If, instead of 2 oz. being subtracted, 2 oz. had been 
added to both pans, how would the balance have been affected? 
State the equation that expresses the resulting condition. 

4. If the weight in each pan is doubled, will the balance 
be affected? If each weight is made 4 as large? 


345. I} both members of an equation are increased, dimin- 
ished, multiplied, or divided by the same number, the resulting 
members are equal. 

Literal Notation 
346. Preparatory. 
1. If 25 yd. represents the speed of a train per second, what 
represents its speed per minute? If r represents the speed of 
a train per second, what represents its speed per minute? 

2. If 1000 ft. represents the speed per hour, what repre- 
sents the speed per minute? If r represents the speed per hour, 
what represents the speed per minute? 

3. If s represents the speed of a train per minute, what 
represents the distance the train will travel at that rate in 
10 min.? In anhour? In 5hr.? Inhhr.? 

4. How many seconds will a bicyclist require to ride 3,006 
ft. at the rate of 15 ft. a second? At the rate of r ft. a second? 
How many seconds will he require to ride s ft. at the rate of 
r ft. a second? 

5. If l, b, and h represent respectively the number of feet 
in the length, breadth, and height of a room, what represents 
the number of cubic feet in the room? 


ORAL EXERCISES 


1. When z is the age of one man and y that of another, 
what does x+y stand for? r—y? 2u+y? -2 — 2y? 
4a + dy, that is, $ of x + 4 of y? 

Instead of the expression “x + y stands for” or “n stands for” 
we may use “a + y is,” or ‘7 is.” 
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9. If h is the number of dollars a house costs, and lL the 
number of dollars the lot costs, what ish +1? What is h — 1? 
What does h =1 mean? h=2I? What is the meaning of 
h=1+ 500? h=l-— 500? 

3. If 1 is the length of a rectangle and w is its width, 
what is 1X w? What is 21+2b? What does J = 2b mean? 
What does 1 = w + 20 mean? w=/-—10? 


Instead of 1% w, we may write lw. In general, absence of a sign 
between letters denotes multiplication. 


State how the second equation is found from the first in 


each case: 
i's g+10=a+5. S$. be = 17. 5. Qa+1= 3. 
2+10—5=a. x = 33. =. 
2, 22:+5 = 20. 4, 4y = 12. 6. 32 +2 =11. 
22 = 


oe Sk. fe 


Problems Solved by Equations 


34'7. Problems may often be stated most clearly in the 
form of equations, using some letter to represent the unknown 
quantity. 

WRITTEN EXERCISES 


State as an equation and find the number required : 
1. What number increased by 3 equals 12? 
Plan: (1) Let n represent the number. 
(2) Thenn +3 = 12. 
(3) Hence,n=( ). Why? 
2. What number increased by 6 equals 16? 
3. What number must be doubled and the result increased 
by 12 to produce 28? 
Plan: (1) Let nstand forthe number. (3) Hence, 2n = 16. Why? 
(2) Then 2n + 12 = 28. (4) Hence,n=( ). 
4, To what number must 16 be,added to produce 78? 
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5. A salesman sold twice as many hats on Tuesday as on 
Monday, and 6 more on Wednesday than on Tuesday. On 
Wednesday he sold 16. How many did he sell on Monday? 

6. Mary thought of a number; doubled it; added 12 and 
obtained 58. Of what number did she think? 

The equation is 2n + 12=58. Why? \ 

7. In 6 years John will be 4 times as old as James is now. 
James is now 4 years old. How old is John? 

The equation is ¢ + 6=16.. Why? 

s. If Mr. Brown’s annual salary were increased by 4 of 
itself, it would lack $500 of being $2,000. What is his salary? 

9. 3 of the distance from Ann Arbor to Detroit is 30 mi. 
Find the distance between these places. 

Plan: (1) Let x be the distance. (3) See 2) 

(2) Then 2z, or 4, = 30. (4)0 «= 
(5) Test : 2 of 40 = 30, as the problem states. 
Find the distances between the cities named in Exercises 
10-12, if: 
10. +4 of the distance from Detroit to Chicago is 76 mi. 
11. ;', of the distance from Boston to Cincinnati is 441 mi. 
12. % of the distance from Albany to Buffalo is 198 mi. 
13. Twice a certain number plus 3 is 15. Find the number. 
Plan: (1) Let n represent the number; write 2 times m plus 3 in sym- 

: bols. 

(2) Write the equation that shows that this expression is 15. 
(3) What does 2n equal? What does n equal? 
(4) Test : 2 times the number found plus 3 should be 15. 

14. 3 times a certain number plus 6 is 12. Find the number. 


15. Johnis x yr. old, and James is 4 years older. The sum 
of their ages is 26 yr. How old is each boy? 

16. If a tennis ball rebounds to 2of the height from which 
it was dropped, from what height must it be dropped to re- 
bound 34 ft.? . 
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17. How high will the same ball rise on the second rebound? 
On the third? 

18. A tower andi flag staff are together 100 ft. high; the 
staff is } of the height of the tower. Find the height of each. 

19. A house and lot is worth $3,500; the house is worth 6 
times as much as the lot. Find the value of each. 

20. The part of a bridge pier under water is % as high as the 
part out of water; the whole height is 45 ft. Find the height 
of each part. 

21. Twice the number of pounds of meat consumed an- 
nually per inhabitant in Great Britain is 186% of the con- 
sumption per inhabitant in the United States. If the latter 
is 150 lb., what is the consumption in Great Britain? 

22. The number of pounds for the United States, as given 
in the previous problem, falls 39 lb. short of being three times 
the number for Germany. Find the latter. 

23. An average workman should eat daily a certain weight 
of starchy foods, 16% of that weight of fats, and 20% of that 
weight of albuminous foods (protein); the total weight of. 
these three foods consumed daily should be at least 14 Ib. 
What weight of each is required? 

24. 18% by weight of wheat. is lost (as bran, etc.) in grinding 
it into flour. How many 60-pound bushels of wheat are used 
in making 246 lb. of flour? 

25. The weight of bread is 1334% of the weight of ne flour 
used to make it. According to Exercise 24, how many 1- 
pound loaves of bread can be made from 10 bu. of wheat? 

26. In the dairies of the United States the milk of some 
cows is used to make cheese, that of others to make butter; 
the average amount of butter produced annually per cow is 
130 lb; this is 16 lb. less than twice the average amount. of 
cheese. Find the latter amount, 
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RATIO AND PROPORTION 


348. The quotient of two like numbers is often called their 
ratio. 


Thus, the ratio of 4 to 2 is 4, or 2. The ratio of 2 to 4 is 3, or }- 


349. The equality of two ratios is called a proportion. 


Thus, 4 = 4 and 4 = # are proportions. 


350. Two or more pairs of numbers are said to be propor- 


tional when their ratios are equal. 


Thus, 2,6; 14, 44; 9, 27 are proportional numbers, because d 


S| to 


| bo 
SI 


| 
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351. Consequently a proportion is an equation, and prob- 
lems involving proportion can be solved by the use of the 
equation. 

ORAL EXERCISES 

1. Compare the ratios: $ and 2; } and §; and 4 and 3. 

2. If = 4, what is the value of z? If 3 = 4, what is the 
value of 2? What is a, if 3 = 3° 
Find the value of x in each of the following proportions : 
. 5. t are a 6. 4 a 3: 


cleo 


3..g= 4. ed 


WRITTEN EXERCISES 


1. An automobile traveled 70 mi. in 6 hr. How far did 
it travel in 15 hr. at the same rate? 

2. If a sum of money earns $48 interest in 5 yr., how 
much will it earn in 16 yr. at the same rate per cent? 

3. A city whose population was 40,000 had 4,500 children 
of school age; the total population increased to 48,000, and 
the number of children of school age increased proportionally. 
How many children of school age were there then? 
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Partitive Proportion 


352. The method used to divide a quantity into parts pro- 
portional to several given numbers is called partitive proportion. 


Exampie: An inheritance of $8,000 was divided among 3 
heirs in proportion to their ages: 5 yr., 15 yr., and 20 yr. 
How many dollars did each receive? 

Solution: (41) The statement means that each receives the same 

sum for each year of his age. 

(2) Let x = the sum received for 1 year. 

(3) Then the first receives 5z, the second 15z, and the 
third 20z. 

(4) Altogether they receive 5x + 15x + 20x = 402, 

(5) Hence 40x = $8,000. 

(6) Then, x = $200, 5x = $1000, the share of the first, 

etc. 


WRITTEN EXERCISES 


1. A invests $3,000, B $8,000, and C $11,000 in a factory. 
‘The profits for the year are $2,000, shared in proportion to the 
amount of capital invested. What did each receive? 

Suggestion: Let p = the profit on $1000. Then, A receives 3p, etc. 


2. A street was paved at a cost of $2,400. The cost was 
assessed on the property owners in proportion to the frontage 
owned. Mr. A owned 100 ft.; Mr. B 300 ft., Mr. C 150 ft., Mr. 
D 650 ft. How much did each pay? 


3. Three men rented an automobile for $140 per month 
of 28 days; one used it 1 day each week, another 2 days, and 
the third 4 days. How many dollars should each pay toward 
the monthly rental? 


4. In 100 cu. in. of air there are approximately 21 cu. in. 
of oxygen and 79 cu. in. of nitrogen; that is, air is composed of 
21 volumes of oxygen to 79 volumes of nitrogen. How many 
cubic inches of each are there in a cubic foot of air? 
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REVIEW 
ORAL EXERCISES 


1. When x dollars buys 10 yd. of silk, what does 1 yd. 
cost? tofayard? 4 of a yard? 

2. When c cts. buys 12 oranges, what does 1 orange 
cost? If d dozen oranges cost a dollars, what is the cost of 1 
orange? 

3. If a man can do a piece of work in n days, how much 
of it can he doin 1 day? In4 days? Ind days? How much 
of it could 3 men do ina days? Inwz days? How much could 
g men doin 1 day? Iné days? 

4. There are a rows of 6 trees each in an orchard. How 
many trees are there? 

5. A rectangular pile of bricks is a bricks long, b wide, and 
c high. How many bricks are there in the pile? 

6. Represent the length of a rectangle by / in.; its breadth 
12 in. less than its length. What represents its perimeter? 

7. State and illustrate some processes that may be per- 
formed on both members of an equation without destroying 
the equality. 

8. Clara paid ¢ cts. for ribbon and twice as much for silk, 
spending in all 48 cts.. How much did she pay for each article? 
When 1 = length, b = breadth, a = area, and p = perime- 

ter of a rectangle, state the meaning of : 

9. a = lb. it. =.b: 13. 

10. p=2b+21. 12. p— 2i= 2b. 14. 


aid 
—b=l. 


whs o/s 


15. What represents the interest on p dollars for 1 yr. at 
6%? For 3 yr.2, Fort yr.2 
46. When ¢ is the cost and r is the rate of gain, what repre- 

sents the actual gain? 


310 _ SOLUTION OF PROBLEMS 


17. When z is the rate of motion of a train per hour, y the 
number of hours traveled, and d the distance, state the mean- 


ing of: d = zy; a= 4; Id = 2xy; try = 4d. 


WRITTEN EXERCISES 


1. One box weighed p lb., and another weighed 10 Ib. more 
than the first; the two together weighed 130 Ib. What did 
each weigh? 


_ 2 A man 48 years of age is 3 yr. more than 5 times as 
old as his youngest child. How old is the latter? 
3. If Mr. Brown’s annual salary were increased by 4, it 
would lack $600 of being $1,800. What is his salary? 


4. A sum of money was divided into 2 parts in the ratio of 
1 to 2; the first part is invested at 6%, the other part at 44%; 
the annual income is $45. What was the total sum invested? 


5. Divide the sum $5,000 into two parts so that the in- 
terest on the larger at 3% a-year shall equal that on the smaller 
at 5% a year. 

6. Mr. Gray sold his house and lot for $17,670; he in- 
vested part of the proceeds at 54%, and the remainder at 
41%; the income from each part was the same. How was 
the sum divided? 


7 The sum $15,000 is invested, part at 44% and the rest 
at 5%; the annual income is $687. How is the investment 
divided? 

8. A man bought a tract of land at $75 an acre. He sold 
4 of it at $84, 4 at $85, and the remainder at $90 an acre, thus 
gaining $11,280. How many acres were there in the tract? 
What per cent of the purchase price did he gain? 


9..Two persons save $300 apiece annually; the first had 
already saved $1,500 when the second began. In how many 
years after the second began will he have half as much as the 
first then has? 
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10. A bookseller. bought 656 copies of a book at a discount 
of 25%; he sold half of them at list price, and the other half 
in larger quantities at a discount of 10%; he made $209.92. 
Find the list price. 

11. The area of the United States exceeds 5 times that of 
Alaska by 71,180 sq. mi. What is the area of Alaska? 

The area of the United States, excluding Alaska and the island 
possessions, is 3,025,600 sq. mi. Throughout the following problems, 
“the area of the United States” means this area. 

12. 880 times the area of Porto Rico is 2,800 sq. mi. less 
than that of the United States. Find the area of Porto Rico. 

13. If the area of the Philippine Islands were increased by 
2,000 sq. mi., 25 times this area would be 99,950 sq. mi. less 
than the area of the United States. What is the area of the 
Philippines? 

14. The area of all the other island possessions increased by 
134 sq. mi. is twice the area of Porto Rico found in Exercise 
12. Find the area of these possessions. 

15. The area of France increased by 92,946 sq. mi. and the 
area of the United States when diminished by 2,560 sq. mi. 
have the ratio 1 to 10. What is the area of France? - 

16. The area of the United States diminished by 25,600 sq. 
mi. is 3 of that of China when diminished by 277,170 sq. mi. 
What is the area of China? - 

17. The area of the United States, including Alaska and 
other possessions, is 3,756,884 sq. mi. This area increased by 
243,116 sq. mi., is 4 of that of the British Empire when in-. 
creased by 713,656 sq. mi. Find the area of the British Empire. 

18. The area of Germany diminished by 8,830 sq. mi. is +5 
of the area of the United States when diminished by 25,600: 
sq. mi. What is the area of Germany? | 

19. Three partners divided $12,000, the gain from one year’s 
business, into parts proportional to the numbers 2, 3,5. How 


many dollars did each receive? 
21 


CHAPTER XII 
PERCENTAGE 


353. A number per cent means that number per hundred. 


Thus, “5% of the population are foreign born” means that 5 persons 
per hundred are foreign born. 


PERCENTAGE OF NUMBERS 
354. The result of applying a rate per cent to a given 
number is called a percentage. 


Thus, “5% of 600 bu. of fruit was lost in transit.’”’ The rate was 
5%, and the percentage 30 bu. 


The name percentage is applied also to that part of arithme- 
tic which deals with rates per cent. 

355. To find a certain percentage of a number, multiply at by 
the corresponding number of hundredths. 


Exampie: 37% by weight of a certain grade of carpet is 
eotton. How many pounds of cotton in 250 lb. of this carpet? 


Solution: 37% of 250 b., that is, .37 X 250 Ib. = 92.5 lb., cotton. 


WRITTEN EXERCISES 


Find the following percentages : 


1. 183% of 435. 7. 13% of 459. 13. 54% of 17.9. 
2. 273% of 165. 8. 154% of 960. 14. 30.6% of .005. 
3. 43% of 600. 9. 34% of 2,000. 15. 193% of 8.06. 
4. 69% of 40.8. 10. 89% of 169. 16. 98% of 250.. 
5. 83% of 17.  —=«- 11. 144% of 8.5. 17. 97% of 780. 


6. 47.5% of 5. 12. 122% of 21. 18. 784% of 2.25. 
312 
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Solve: 

19. The duty imposed by the United States Government. 
upon Oriental rugs is 42%. How many dollars are collected 
on each 100 dollars’ worth of rugs? How many dollars are col- 
lected on a lot worth $1,575? On a lot worth $9,763.65? 

20. A supply house offered a reduction of 5% on all orders of 
$100 or more. What would orders of the following amounts: 
cost the customer: 

$517.98? $1,563.95? $850.75? $1000.50? 

21. The timber land of a certain farm was 19% of the whole;. 

the farm contained 168 acres. How many acres were cleared? 


356. In solving problems it is often simpler to use the frac- 
tional equivalents of rates per cent. 

Exampie: The prices in a certain wholesale catalogue are 
subject to a reduction of 333%. What would be the reduction 
on goods priced at $690.30 in the catalogue? 

Solution : (1) 334% of a number is .334, or 4 of the number. 

(2) 4 of $690.30 = $230.10, the reduction. 
Taking 4 of $690.30 is much simpler than multiplying 
it by .33%. 


TABLE OF CORRESPONDING NUMBERS 


PER CENT. FRACTION. PER CENT. FRACTION. 
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WRITTEN EXERCISES 


1. A spelling test paper containing 76 words was marked 
75%. How many words were spelled correctly? How many 
were spelled incorrectly? 

2. In an arithmetic test paper containing 25 problems 80% 
were marked right. How many were right? How many were 
wrong? 

3. The window surface in a schoolroom should be 20% of 
the floor surface. How many square feet of window surface 
should a room 20 ft. square have? A room 30 ft. by 50 ft.? 
One 20 ft. by 25 ft.? 


4. 40% of the air in a schoolroom was changed by ven- 
tilation in 12 min. At the same rate in how many minutef 
would it all be changed? The room contained 4,000 cu. ft. 
How many cubic feet were changed in 12 min.? In 30 min.? 
In 1 hr.? 

5. Find 20% of: 575; 860; $100.20; $105.80; 1,580. 

. Find 334% of: 363; 690; $180.66; $360.90; $303.63. 
. Find 162% of: 192; $246.12; $252.60; $126.36; 108. 
. Find 374% of: 160; 360; $400.80; $1000.40; $568.40. 
. Find 75% of: 800; $760.40; $1000.80; $1,204.60; 900. 
10. Find 874% of. 160; 360; 400.8; 1000.4; 568.4. 

11. Find 663% of: 363; 690; $180.66; $360.90; $303.63. 
12. Find 90% of: 810; 465; 863; $100.20; $1,005. 

13. Find 10% of: 196.3; 1805; 17.25; $40.90; 1,762. 

14, Find 163% of: $184; $27.60; 26.9, 4,064; 920. 


© OM st 


To Find How Many Per Cent One Number Is of Another 


35%. To find how many per cent one number is of another, 
divide the first by the second and express the quotient in hun- 
dredths. The number of hundredths is the number per cent. 


| 
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EXamp.es: 
1. 5 is what per cent of 20? 


Solution: (1) oy == .25. 
(2) Thus, ‘5 is .25 of 20, or 25% of 20. 


2. 15 is what per cent of 38? 


- Solution: (1) 15 + 38 = .38945. 
(2) Thus, 15 is .39,'5 of 38, or 393% of it. 


3. 3 is what per cent of 4,500? 


Solution: (1) 3 -+ 4,500 = .00063 = .003. 
(2) Thus, 3 is $ of 1% of 4,500; that is, $% of it. 


WRITTEN EXERCISES 


1. 15 is what per cent of 360? Of 375? Of 420? 
2. 45 is what per cent of 990? Of 270? Of 360? Of 5? 
3. 3 is what per cent of 28? Of 190? Of 95? 


4, Ethel answered correctly 10 questions in a list of 11. 
What per cent was this? What per cent did she miss? 

5. Roland solved 11 problems in a list of 13. What per 
cent did he solve? What per cent did he fail to solve? 

6. A term of school contained 100 days; a class of 20 pupils 
had therefore a possible total attendance of 2,000 days; there 
were total absences amounting to 40 days. What was the rate 
per cent of absence? Of attendance? 

7. In a recent month the employees of the Chicago post- 
office handled 48,000,000 pieces of mail matter; of these 
100,000 were addressed defectively. How many pieces per 
million of mail matter were addressed defectively? How many 
per thousand? Per hundred? Per cent? 

8. Of the defectively addressed mail 85,000 addresses were 
deciphered so as to permit delivery. What per cent were 
delivered? 
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To Find a Number From a Given Percentage 


358. To find a number of which the percentage at a certain 
rate is given, divide the percentage by the rate per cent, and mul- 
tiply the quotient obtained by 100. Or, divide the given number 
by the fraction corresponding to the rate per cent. 

EXAMPLES: 

1. 200 is 17% of what number? ” 

Solution by analysis : (1) 200 +17 = 1143. . 

: (2) 100 X 1143 = 11,1764. 


Explanation: Since 200 is 17%, 1 per cent is the quotient of 200 
divided by 17, or 113%. Therefore, 100% is 100 x 1148, or 1,176;%. 


Use of the equation : (1) Let n be the number sought. 
(2) Then, 17% of n, or .17n, = 200. 


(8) Dividing by .17, n= a ~ 1,176. 


2. 125 is 663% of anumber. What is the number? 
Solution: 125 + 662% = 125 + & = 125 X 3 = 187.5. 


WRITTEN EXERCISES 


1. An agent received $25 for the sale of a consignment of 
goods; this was 5% of the amount of the sale. How many. 
dollars in the amount of the sale? 


2. The window space in a room is 20% of the floor space. 
What is the floor space in a room whose window space is 200 
‘sq. ft.2 In one whose window space is 355 sq. ft.? 


3. Clarence received a mark of 85% on his spelling exam- 
ination; he missed 30 words. How many did he spell correctly? 


Find the numbers to supply the blanks : 
4. 105 is 40% of (_ ). 7. 800 is 75% of ( ).™ 
5. 400 is 662% of ( ). 8. 144 is 83% of ( ). 
6. 490 is 874% of (_ ). 9. 279 is 90% of (). 
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APPLICATIONS OF PERCENTAGE 


Gain and Loss 


359. Gain or loss in business transactions is commonly 
expressed by a rate per cent of the cost. 

Thus, a merchant bought cloth at $1 a yard and sold. it at $1.25 
a yard, ere, gaining 25%. 


WRITTEN EXERCISES © 


Find the missing numbers : 


Cost Selling Price Part of Gain Per Cent 

ARTICLES. Per Pound. PerPound. Cost Gained. of Cost. 
1 Nailsoee one $.02 $.04 Co) ( ) 
2. Butter ....... -20 26 Ga Vidhya 
SU SUPAPE: cee + - 044 -05 €) Gr) 
4, Cinnamon .... .90 1.08 ( > (> 
Ry WER AUND fee « se isos 015 ( >) @*) 20 
6. Cheese ....... (eae) -26 re) 84 
PNT csc take > Cs) 14 4 a | 
8. Sausage...... Ge) «12 4 € > 
9. Veal Cutlets.. ( ) -20 4 « ) 


Solve: 

10. A bicycle costing $50 was sold at a gain of 40%. What 
was the selling price? 

41. An automobile was sold for $650 at.a gain of 30%... What 
was the cost? 

If c represents the cost, 1.3 ¢ = $650 represents the cost plus the 
gain; that is, the selling price. 
Find the cost in each case: 
12. 13. “ 14. 15. 


Selling price: $240 $390 $170 $1,400 
Gain or loss: 20% (gain) 30% (gain) 15% (loss) 40%(gain)y 
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Commission 


360. Services in buying or selling for others are often paid 
by a fixed part of the value of the article sold. Such payment 
is called commission. The rate is usually.expressed as a rate 
per cent. 


361. An agent who handles and sells commodities on 
commission is called a commission merchant. 


362. A person who sends articles to a commission mer- 
chant is called a shipper, consignor, or principal. 


063. The merchandise sent is called a consignment. 


WRITTEN EXERCISES 


Find the commission at the rate given: 


CONSIGNMENT. RATE. 
1. 500 crates of berries sold at $1.75 a crate ......:....... 123% 
2.300 T. of cabbage sold at ‘$1.95 a tomes w. .<.. o.oo 88% 
3. 50 crates etvegos at So O0rancratemiccncss 2. cele ses.o cleat 93% 
4, 200 bbl. of apples sold at $2.60 a barrel ................ 10% 
5. 100 forty-pound tubs of butter sold at 23 cts.a pound... 5% 
6. 48 dressed lambs, 95 lb. each, sold at 10 cts.a-pound.... 5% 
7. 250 Ib. of butter sold at 25 cts.apound.....0....6.00.2. 44g, 
8. 175 baskets of peaches at 85 cts. a basket.............. 108% 


9. A commission merchant sold a consignment of peaches 
for $235.60, charging 54%. What was his commission? 

10. Find the commission on 500 Ib. of lard sold at 7 cts. a 
pound, the rate of commission being 34%. 

11. A commission agent sold 500 baskets of peaches at 75 cts. 
a basket and remitted $356.25. What was his commission in 
dollars? What was his rate of commission? 

12. A commission agent sold some apples on a commission 


of 15%. His commission amounted to $63.75. For how much 
were the apples sold? | 
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Commercial Discounts 


364. A reduction made in the price of goods is called a 
discount. 

Discounts are made for various reasons, as for large amount pur- 
chased, prompt payment, because of damage to the goods, or on 
special sales to attract custom. Standard prices are fixed for various 
commodities, and published in price lists. When these prices are higher 
than the usual selling prices, and the selling price is specified by the 
discount allowed from the list price, the price after the discount is 
deducted is called the net price. 


ORAL EXERCISES 


1. A discount of 10% is offered on the following prices. Find 
the net prices: 


GAC Gaerne eee ree ise es GAOE Caw ote ete ck ene ceca $3.50 
etrigeratonscesc. a.m. te ee 16°) Keorof nails ass 2 eS. 3.00 
Gasoline stove..... ie ate ee 22 200Ntion tope ric tol. os' 16.00 
Water-heaters. 200.005; -... 12 | 100 lb. of steel rod........ 5.00 
WS AUG eet cle ty tet ores, so 30 | 2 dozen door fixtures...... 27.00 
2. A firm offers a discount of 20% on the following prices: 
Fuacs AND PENNANTS. oe eas oe es CASHMERE. 
ie aby )Sinee ak '.. $0.85 $1.15 $0.70 
MG alia dove tie een arcs ners 1.00 1.50 0.85 
DATE DY SOURS sy cs 4 os 1.35 2.15 ete 


Find the cost of 1 pennant of each kind. 


365. When two or more discounts are quoted, the first 
discount is taken from the list price, the second discount from 
the amount left after the first discount has been taken off, and 
so on. 


ExampPteE: If the list price is $9, and the discounts are 20%, 10%, 
and 5%, what is the net price? e 
Plan: (1) $9.00 — $1.80=$( ). (2) $7.20-$.72=$( ). 
(3) $6.48 — $.32 =$(_), net price. 
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WRITTEN EXERCISES 


1. A bill of goods amounted to $163 (list price). It was 
bought at 10%, 10%, and 5% off, and the goods were sold at 
10% more than the list price. Find the rate per cent of profit. 

2, To what single discounts are the following discounts 
equivalent: 25% and 10%? 3$and 25%? 40% and 10% and 

. 5%? 

8. Compare the net prices of a carriage listed at $330, sold 

at the following discounts: 


(a) 30%, 20%, and 10%. (c) 20%, 10%, and 30%. 

(b) 10%, 30%, and 20%. (d) 10%, 20%, and 30%. 
What is the similarity in these cases? 

4. A bill for $480 was discounted regularly at. 20%, and a 
further discount of 2% was allowed for cash payment. What 
was the amount required to settle the bill? 


5. The following table shows prices and discounts: 














ARTICLE. 





PRICE, DISCOUNT. 
COMMON PLOW « «3 ois ecc'cwn nals amet $7.50 5% 
SUVS LOW}. ) ais ncepec$hs ain sucseunimtebeaniedes 19.50 123% 
BLOGS seins cc's am behets septs © spare, hale a See 0.40 5% 
PAV OPK. Sinn x. ue 10's ora cost 0.60 5% 
Truek-Wagon. .. 95.2 9se5-00e aeme mes 70.00 162% 
ARUN EOE sei Sore seitces siatepolsteraeta mentees 55.00 124% 
SOUT Y sp iesis:c sw aisles. dol se! ge ans a 90.00 20% 


occas. bes at alae ee 75.00 163% 
CLUE i ilar cedar Re 95.00 20% 
lta s «owes 3 eee 60.00.) 15% 





How much must a customer pay for each of the following 
orders, allowing a further discount of 3% for cash: 

(1) 5 Common plows? (4) 3 Truck-wagons? (7) 20 Hay-forks? 
(2) 25 Hoes? (5) 2 Grain-drills? (8) 2 Runabouts? 
(3) 1 Surrey? (6) 2Sulky-plows? (9) 1 Reaper? 
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bs Taxes 


* 366. In towns, counties, and states, the expense of govern- 
ment and the cost of public enterprises are met by collecting 
from property owners a certain amount on each dollar of prop- 
erty valuation. Sums collected for these purposes are called 
taxes. 


36%. The rate of taxation is‘expressed by a rate per cent 
or by an amount on each dollar. 
Thus, $%, or’5 mills, means a tax of 5 mills on every dollar. 


368. Taxes are usually not computed on the full value of 
the property. The value taken as a basis of taxation is called . 
the assessed value. 

Thus, if a house and lot worth $1,600 is valued for taxation at 
$1,200, it is said to be assessed at ? of tts value. 


WRITTEN EXERCISES 


1. The following is the annual budget voted by a village 
board of trustees: 


Contingent fund....... $10,000 | Fourth district, highway 

Street lighting......... 3,700 Pierre he oes ro cas $700 

First district, highway Fire department.......... 3,500 
GUID G Recceystarcedonatic te cans ft 200n ie Poonstindiemernnier ic or 1,700 

Second district, highway Pare teneetrratre < scs. a5) 2143 900 
UIT letra ese eye 12200) Bridge:tundec.e ... 1... 2 4,000 

Third district, highway Sidewalk fund............ 2,500 : 
FUNG eens ere 1,500: Library fund@ueee.'.. 3365: 700 


Find the total appropriation. 

2. What rate per cent of the total was the contingent fund? 
The poor fund? 

3. Make ten other problems about these appropriations. 

4. 2 of the budget mentioned in Exercise 1 was raised by 
direct taxation, the rate being 14%. Find the total assess- 
ment on which the tax was based. 
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REVIEW 


ORAL EXERCISES 
1. .05 of a number is what per cent of it? 


2. 50% of a number is what part of it? 25%? 334%? | 


3. How may we find OW many per cent one number is of 
another? 


4, 12 is(. )% of 18? 10. 3 is( )% of 9? 

1B. (oS) is wo 4% O20? 11. ( ) is 10% of 80? 
6. ( ) is 334% of 30? (i dehy 16 nis. Co Gl AS? 
7 8 is( )% of 40? 13. 16 is(- )% of 80? 
8. 25 is 200% of ( )? 1A. 75 is! THY OLE. YY 
9. 20 is ( )% of 30? 15. 17 is( )% of 34? 


16. 100 lb. is how many per cent of a ton? 1,800 lb. is how 
many per cent.? 500 lb.? 


17. 8 oz. is how many per cent of a pound? 40z.? 1 oz.? 

18. 18 in. is how many per cent of ayard? 9 in. is how many 
per cent? 27 in.? 

19. 24 qt. is how many per cent of a bushel? 

20. The squares represent the total population in 1900 of 
the states named, and the shaded areas represent the propor- 
tion of this population living in cities (wrban population). 
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How many per cent of the population of Massachusetts lived in 
cities? In the country? 


21. Answer the same question for each of the other states. 
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WRITTEN EXERCISES ; 
1. The United States silver dollar contains 371} gr. of 
pure silver; this is 90% of its weight. What is the weight of 
a silver dollar? 


2. Bees wintered indoors require about ;% as much food 
as when wintered out of doors. What per cent of the food 
required out of doors is saved by wintering indoors? If a col- 
ony requires 24 lb. of food when wintered indoors, how many 
pounds would it require when wintered out of doors? 

3. A man’s tax was $150 at 14%; the assessment was 2 of 
the actual value of the property. What was its value? 

4, A village resident owns a house valued at $4,500; it is 
assessed at 3 of its value. What tax does its owner pay at the 
rate of 14%? 

5. A property owner’s tax is $30 on an assessment of 
$1,500. What is the rate of taxation? 

6. According to the following table find within 7; of 1% 
the rate of increase in the total number of votes cast for Presi- 
dent of the United States in 1900 over that in 1896: 


13,923,102 13,528,979 


13,959,653 14,852,841 





7. As in the last exercise, find to #4, of 1% the rate of 
increase in 1908 over 1904. 

8. Texas is the largest cotton-producing state in the United 
States; in 1903 the crop was 2,575,000 bales. How many per 
cent (within 1%) was this of 10,758,000 bales, the total produc- 
tion in the United States? 

9. The urban population of Connecticut was 55% of its 
total population. Represent this relation graphically. 

10. Represent graphically the fact that 40% of the total 
population of the United States lived in cities. 
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11. The table shows relative prices for a recent period of 14 


years: 
[The average price for this period is 100.] 
































House | Lumber, | Metals Drugs 

Eanes 5 Bue furnish- | building and and Misceb 

YEAR. prod- Food. Clothing. and +) Ing. mate- imple- chemic- | laneous, 
CEs. Henting. goods. rials. ments, als. 

112.4 113.5 104.7 111.1 111.8 119.2 110.2 110.3 

115.7 | 111.38) 102.7 | 110.2 108.4 | 111.7 | 108.6 | 109.4 

103.6 | 109.0 | 101.1 106.5 | 102.8 | 106.0 | 102.9| 106.2 

110.2 | 107.2 100.0 104.9 101.9 100.7 100.5 105.9 

99.8 96.1 92.4 | 100.1 96.3 90.7 89.8 99.8 

94.6 92.7 98.1 96.5 94.1 92.0 87.9 94.5 

83.8 91.3 | 104.3 94.0 93.4 93.7 92.6 91.4 

87.7 91.1 96.4 39.8 90.4 86.6 94.4 92.1 

94.4 93.4 95.4 92.0 95.8 86.4 106.6 92.4 

98.3 96.7 105.0 95.1 105.8 114.7 111.3 97.7% 

104.2 106.8 120.9 106.1 115.7 120.5 115.7 109.8 

105.9 101.0 119.5 110.9 116.7 111.9 115.2 107.4 

111.3 102 0 134.2 112.2 118.8 117.2 114.2 114.1 

107.1 LOG EOS 1402 NBO Tea NG <6 e019 671\ aies6 














What was the rate per cent of decrease in the price of farm 
products from the first to the tenth year? 


12. Answer the same question for the price of food. Tor 
the price of lumber. For the price of metals. 


13. Make and solve 10 problems about relative prices, similar 
to Exercises 11 and 12. 


14. What is the commission on 3,725 bales of cotton sold at 
$12.65 per bale, commission 5%? 


15. A bill of books amounting to $500 was discounted 162% 
and 5%. What was the net amount of the bill? 


16. A property valued at $80,500 was assessed at 3 of its 
value. What was the tax at §%? 


17. When an owner’s tax is $45.15 at the rate of 14%, on 
what valuation is he taxed? 


18. A fruit dealer stored 1000 bbl. of apples for 6 mo. at 5 
cts..a barrel per month; the storage charge was 15% of the 
selling price. For how much did the 1000 bbl. sell? 

19. A farmer stored 500 tons of cabbage for 3 mo. at 5 cts. 


a ton per month. The storage charge was 5% of the selling 
price. For how much did the 500 tons sell? 
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20. In a recent year the per capita expenditure for bread was 
$17.92 and the per capita cost of meat $9.68. The cost of 
meat was how many per cent of the cost of bread? 

21. Asin Exercise 20, the expenditure for clothing was $19.18. 
The cost of bread was how many per cent of the cost of clothing? 

22. During a recent year 70,900 persons took the Civil Service 
examinations in the United States, of whom 41%. were ap- 
pointed. How many received appointments? 

23. There are 327,000 positions in the Executive Civil Serv- 
ice, 531% of which are subject to competitive examinations. 
How many of these positions are subject to examinations? 

24. The area of Lake Superior is 32,000 sq. mi., and that of 
Lake Michigan is 70.2% as large. What is the area of the 
latter? 

25. A school district decides to build a schoolhouse costing 
$10,000. The total property assessment of the district is 
$2,000,000. What must be the rate of taxation (not counting 
the cost of collection) in order to raise the $10,000? 

26. There are in the district 115 property owners whose 
property is assessed as follows: 


OU PETSORS PCACHE tee tls ous Uc ees ene vst ae +. $95,000 
Up ersONS LOACH.(22!.!ewin'<,¢.tiele wislece vhs ole sidieinwlovels » » 50,000 
PODETSOUS  CACD iris wi 'eie.n aoielv eee niece 2.8 snejeie MRD 10,000 
SAM PELSOMASCACI: siaiere nile sicje \Phels melts e ss obs o's 5,000 
BO PCLSOMG OAOIA sitters sie «: o,crcla poPancisie oO Rdterecs suekoiaig, ¥os6 1,000 


Find the tax paid by one person in each class. 

27. Find the total tax paid by the persons in each class. 

28. The tax collector receives 1% on the amount collected 
and adds this to the amount collected from each owner. How 
much did he collect from each of the above owners, including 
his commission? 

29. A house and lot valued at $2,400 is assessed at % of its 
‘value. How many dollars is this? What is the tax at {%? 


CHAPTER XIII 
INTEREST AND BANKING 


INTEREST 
369. A fee paid for the use of money is called interest. 


3'70. The rate per cent paid for the use of money is called 
the rate of interest. 


3'71. The money on which interest is paid is called the 
principal. 


3'72. The sum of the principal and the interest for a given 
time is called the amount. 


‘The Six-Per-Cent Method 


373. Taking the year to be 12 months of 30 days each, the 
stx-per-cent method is convenient for the following rates: 2%, 


8%, 4%, and 6%. 
INTEREST AT 6% ON $1. 


Interest on $1 at 6% for 1 yr, is $.06. For 1 mo. is .005. 
BAERS EE RCD AEE ras Ole te hte a ee OU: 
Exampte: Find the interest on $350 at 6% for 2 yr. 4 mo. 
and 6 da. 


Solution : 
(1) Interest on $1 for 2 yr. at 6% is2X$.06 = $.12 
(2) - SL “Amo, 69 4 00S = .02 
(3) “ “SL “6da. “6% “6X .0004 = 001 
(4). “ “$1 “ 2 yr. 4 mo. 6da. at 6% = 141 
(5). * Me tpOoU os Se eeeer: gS = 350 X $.141 = $49.35. 
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INTEREST re ead 


374. In computing interest at 6%, take 6 cts. per dollar of 
the principal for each year, 4 of a cent for each month, and 4 of 
_ amill for each day. . i 


WRITTEN EXERCISES 


Find the interest on the following at 6%: 
1. $500 for 2 yr. 8 mo. 12 da. 12. $90.85 for 1 yr. 5 mo. 
2. $360 for 4 yr. 9 mo. 10 da. 13. $185.60 for 3 yr. 5mo. 15 da? 
3. $450 for 2.yr. 11 mo. 5 da. 14. $400.75 for 5 yr. 6 mo. 20 da. 
4. $700 for 6 yr. 1 mo. 18 da. 15. $475.90 for 4 yr. 7 mo. 
5. $1000 for 5yr.9 mo. 24da, 16. $790.50 for 3 yr. 18 da. 


6. $2,005 for 10 mo. 12 da. 17. $800.25 for 5 yr. 9 mo. 24 da. 
7. $100.50 for 3 yr. 18 da. 18. $750.30 for 6 yr. 1 mo. 18 da, 
8. $650.50 for 4 yr. 7 mo. 19. $500.00 for 2 yr. 11 mo. 5 da. 


9. $755.75 for 5 yr. 6mo. 20 da. 20. $5,000 for 4 yr. 9 mo. 10 da. © 
10. $900.80 for 3 yr. 5mo. 15da. 21. $620 for 2 yr. 8 mo. 12 da. 
11. $45,000 for 1 yr. 5 mo. 22. $1,800 for 3 yr. 7 mo. 9 da. 


375. Interest at 2% may be found by computing the in- 
terest on the whole sum for the whole time at 6% and taking 
4 of that result. 

_ Exampre: Find the interest on $350 for 2 yr. 4 mo. 6 da. 
at 2%. , 
Solution: (1) The interest at 6% ii is $49.35. 

(2) 4 of $49.35 = $16.45, the interest at 2%. 


376. To find interest at 3%, we find the interest at 6% 
and take 4 of it. 
ORAL EXERCISES 
1. How can the interest at 4% be found from that at 6%? 
2. What must be added to the interest at 6% to find the 


interest at 7%? 
3. What must be added to the ee at 6% to find the 


interest at 8%? 
22 
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WRITTEN EXERCISES 


ue the interest on the following : 
14. $300 for 4 yr. 9 mo. 10 da. @ 2%. 
. $500 for 6 yr. 1 mo. 18 da. @ 8%. 
. $451 for 5 yr. 9 mo. 24 da. @ 4%. 
. $375 for 3 yr. 18 da. @ 7%. 
. $400.50 for 4 yr. 7 mo. @ 3%. 
. $525.50 for 5 yr. 6.mo. 20 da. @ 8%. 
. $750.25 for 4 yr. 7 mo. 10 da. @ 2%. 
. $800 for 2 yr. 8 mo. 12 da. @ 3% 


one Doar WW 


Direct Method 


3'7'7. The interést for a given number of years and months. 
can usually be best computed directly. 


Exampte: Find the interest on $650 at 5% for 2 yr. 8 mo. 


Solution: $650 Principal 
.05 Rate 


——— 


$32.50 Int. for 1 yr. 2 yr. 8 mo. = 23 yr. 
22 
, 21.67 
65.00 
$86. 67 Int. for.2 yr. 8 mo. 





378. To find the interest, multiply the principal by the rate 
and the result by the time expressed in years. 


WRITTEN EXERCISES 


Find the interest on the following : 

1. $500 for 2 yr. 10 mo. @ 5%. 4. $800 for 5 yr. 4 mo. @ 6%. 
2. $650 for 3 yr. 6 mo. @ 4%. 5. $700 for 3 yr.9 mo. @ 3%. 
3. $760 for 4 yr. 2mo.@7%. 6. $900 for 2 yr. 6 mo. @ 6%. 
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- Exact Interest | fy 


379. The Government and some banks use 365 days as a 
year and the exact number of days between dates. Interest 
calculated in this way is called exact interest. 

Exampte: Find the exact interest on $150 for 55 da. at 6%. 

Pian: 55 da. = 3%°s yr. The interest therefore is +5; of .06 X $150. 


380. The following calendar shows the exact number of 
days between any day of any month and the same day of any 
other month within a year, leap years excluded: 





June | July Aug. | Sept.| Oct. | Nov. | Dec. 





















January.. 2 E 151 | 181 | 212 | 243 | 273 | 304 | 334 
February. 181 | 112 | 242°] 273 | 303 
March ... 153 | 184 | 214 | 245 | 275 
ADT 52 122 | 153 | 183 | 214 | 244 


92 | 123 | 153 | 184 | 214 



































JUDE ts .<s 61 92°) 122.) 153° |183 
DUFY se = 31 62 92°| 123 | 153 
August... 865 | 31] 61] 92 | 122 
September 334 | 365 | 30] 61] 91 
October . . 304 | 385 | 365 | 81] 61 
November 273 | 304 | 334 | 365 | 30 
December 243 | 274 | 304 | 335 | 365 


Thus, from February 17 to July 17 is 150 da. The 150 is found opposite 
February and under July. Then from February 17 to July 29 is 150 da, 
+ 12 da. = 162 da. ; 


WRITTEN EXERCISES 


1. Find the exact interest on $6,000 from May 5 to August 
16 at 6%. 

Suggestion: Indicate the interest on $6,000 for 1 yr. at 6%; then 
for 1 da.; then for the exact number of days; finally, cancel and reduce. 
Find the exact interest on: 

2. $800 from April 15 to June 21 at 5%. 

3. $15,000 from May 29 to June 24 at 4%. 

4, $3,650 from April 2 to May 31 at 5%. 
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J 


381. Cancellation is often used in computing interest for a 
given number of days. 
Examp.e: Find the interest on-$240 at 870 for 93 days. 
31 


2. as 
Solution: $.06 X 248% = 26 $3.72. 


WRITTEN EXERCISES 


Find the interest on the following to nearest cent: 


1. $500 for 63 da. @ 6%. 4. $450 for 30 da. @ 4%. 
2. $350 for 93 da. @ 5%. 5. $760 for 63 da. @ 34%. 
3. $400 for 120 da. @ 44%. 6. $325 for 93 da. @ 6%. 


Interest Tables 


382. Bankers and others frequently use an interest table. 


A part of an interest table is shown opposite. The complete 
table consists of a similar page for each dollar from $1 to $99, for 
multiples of $100, and for multiples of $1000. 


Thus, the interest on $87 at 3% for 33 da. is found in the column 
headed 3%, opposite 33 in the central or time column. Result, $.24. 

Exampte: What is the interest on $87 for 2 yr. 3 mo. 18 da. 
at 6%? 


Solution: (1) Interest for 2 yr. (from table) 


Puck ee Beek $10.44 
(2) “co “ce 3 mo. a ri Nhe 2 dk eee 8 Lei 
(3) “ “18 da. “ SO ae as ee 26 
(4) & See pvath pict OS dl S Cais. vote & yates $12.01 


ORAL EXERCISES 


Find from the table the interest on $87 for: 

1.27 da at, 129,. 2. 4 yr. at 4%. 3. 11 mo. at 8%. 
Solve : . ; 
4. A note for $87 runs 93 da. at 6%. What is the interest? 
5. How can interest at 24% be found from interest at 5%? 
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87 DOLLARS. 
12% | 987 


-80 -96 
1.52 1.83 
2.25 





1.74 
2.61 
3.48 
4.35 
5.22 
6.08 
6.96 
7.83 
&.70 


9.57 
10.44 


1: 
2. 
2. 
3. 
_ 4; 
5. 
5. 
6. 
ote 
46 
g. 


Od Dee ee eS 
me OO WOOD NH Hee 





20.88 
26.10 | 31.32 
84.80 | 41.76 
43.50 | 52.20 


10% | 12% 
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WRITTEN EXERCISES 
What is the interest on $87 for: 


1. 7 mo. 8 da. at 6%? 5. 5 mo. 13 da. at 7%? 
2. lyr. 2 mo. 28 da. at 4%? 6. 3 yr. 6 da. at 5%? 
3. 5 mo. 10 da. at 24%? 7. Syr. at 34%? 

) 4. 2 yr. 9 mo. at 44%? 8. 10 mo. 23 da. at 2%? 


As we have only one page of the table, the principal must remain 
$87 in our problems. With the complete table, interest on any prin- 
cipal is found similarly. To find the interest on $7,849, the interest 
would be found (for the given time and rate) on the pages for $7,000, 
$800, $49, and these amounts would be added. 


To Find the Time 
383. To find the time when the principal, the rate, and the 
interest are given, 


Divide the given interest by the interest on the principal jor 
1 yr. at the given rate. 


Exampte: The interest on $300 for a certain time at 6% 
was $30. What was the time? 


Solution: (1) 6% of $300 = $18, the interest for 1 yr. 
(2) $30 + $18 = 13, the number of years, 
(3) 18 yr. = lyr. 8 mo. 


WRITTEN EXERCISES 
Fill the blanks in the table: 


PRINCIPAL. RATE, TIME. INTEREST. 
1. $500 : 6% G4 he) $45.00 
sore $300 5E% (Ces $67.50 
3... $250 44% Coie) $33.75 
4. $400 3% Caden) $64.00 | 
5. $475 24% eine!) $35.625 
6. $600 5% Cais) $100.00 
7. $900 7Q% pci) $84.00 


EE 
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‘To Find the Rate 
384. To find the rate when the principal, the interest, and 
the time are given, 
Divide the interest by the interest on the principal for the given 
time at 1%. 
Exampie: The interest on $200 for 1 yr. 6 mo. is $15. 
What is the rate? 


Solution: (1) 1% of $200 x 14 = $8, the interest at 1%. 
(2) $15 + $3 =5. 
.(3) Therefore, the rate of interest is 5%. 
WRITTEN EXERCISES 


Fill the bianks in the table: 


PRINCIPAL. RATE. TIME. INTEREST. 
1. $500 ( ) 2iyr6'mo.*.” $67.50 
2. $300 ( ) 90 da. $2.25 
3. $250 ( ) 60\day = $2.50 
4. $400 ( ) 120 da. © $4.00 
5. . $500 ( Na 1 yr. 3 mo. $25.00 
6. $360 ( ) 3 yr. 8 mo. $79.20 
7 $475 ( ) 2 yr. 9 mo. $104.50 
8. $800 ( ) 4 yr. 6 mo: $72.00 


To Find the Principal 


385. When the rate, time, and interest are given, the prin- 
cipal can be found by 

Dividing the interest by the interest on $1 for the given time 
and rate. 


Exampte: What principal yields $25 in 2 yr. 6 mo. at 5%? 


Solution: (1) 5% of $1 X 24 = $.125, the interest on $1. 
(2) $25 + .125 = $200, the principal. 
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WRITTEN EXERCISES 
Fill the blanks in the table: 


PRINCIPAL. RATE. TIME. . INTEREST. 
ee res 6% 60 da. $5.00 
6 eee) 5% 90 da. $7.50 
Bee) +) 44%, 120da. ° $9.00 
Beis NC ) 37, 14 yr. $18.00 
Bis ies yo) 2%, 2 yr. $22.50 
Gat aere sD) 4% 2 yr. 9 mo. $60.75 
Welk ) AM, 3 yr. 8 mo. $36. 664 
Bo" ) be 4 yr. 3 mo. $31.875 


PROMISSORY NOTES 


386. When money is borrowed, the borrower usually gives 
the lender a written acknowledgment of the indebtedness with 
a promise to pay a certain sum of money with interest at a 
certain time and place. Such a paper is called a promissory 
note, or simply a note. 


38%. The person who signs the note (agrees to pay) is the 
maker, and the person to whom it is to be paid is the payee. 


388. The sum loaned is called the face of the note, and 
the face plus the interest is called the amount. 


389. A note is said to mature on the day when it is legally 
due. When the time is specified in days, exact days are 
counted in finding maturity; when in months, calendar months 
are counted. Generally, if a note matures on a holiday or on 
Sunday, it is payable the day following. 


390. Many states still allow three days of grace for the 
payment of notes. Thus, a 30-day note would be legally due 
in 33 days. When the law allows “days of grace,”’ but does not 
compel their use, many notes are drawn to read “ without grace.” 
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Cea Beh. 1 908. 


s 





7 ee, 
ce Cer are 


Pa. 








Who is the maker of the note above? The payee? What 
is its face? Time? Rate of interest? 
WRITTEN EXERCISES 


Write notes to cover. the following conditions, all to be 
dated the day of writing : 


Rate oF 
MAKER. PAYEE. FACE. TIME. INTEREST 
Per ANNUM. 
1. John Smith Henry Jones $125 3 mo. 5% 
2. Richard Roe John Doe $87 2 mo. A 
3. Yourself Your teacher $580 6 mo. 6% 


391. If the payee’s name only is written in the note, it 
cannot be sold; but if it reads “ Pay to the order of LeOF 
“to bearer,’ it can be sold, and is called a negotiable note. 





392. When a note is transferred, the payee named must first 
write his signature across the back. This is called indorsing 
the note. Every indorser of a note is responsible for its pay- 
ment, unless he writes also the words “without recourse.” 

The responsibility of the indorser ceases upon the maturity of 
the note unless he is promptly notified of its non-payment, but the 
maker of the note is responsible for its payment until it is paid. _ 

If the payee simply writes his name-Across the back, he is said 
to indorse it in blank. This makes it payable to the bearer. But 
if he designates the payee, he is said to indorse it in full. 
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ORAL EXERCISES 


1. What is meant by the face of a note? 

- 2, When does a 6-months’ note dated April 1 mature with- 
out grace? With grace? Are days of grace allowed in your 
state? 

3. A note is drawn by Richard Roe to pay John Doe. Who 
is the payee? 

4, What is meant by a note being negotiable? What must 
John Doe do to the note mentioned in Exercise 3 in order to 
make it negotiable? 


5. How may a. person indorse a note and not become re- 
sponsible for its payment? 


6. What is meant by indorsing a ee “in blank”? “In 
'full’’? 
WRITTEN EXERCISES 


1. Write an indorsement in full for a note to your order. 


2. Write an indorsement for a note to your order so as not 
to become responsible for the payment of the note. 


Use the rate of interest common in your vicinity to find 
the amounts of the following notes: 

3. Face $175, date Jan. 10, time 1 yr. 6 mo. 

4, Face $360, date Apr. 15, time 2 yr. 3 mo. 15 da. 

5. Face $680, date Feb. 10, time 1 yr. 6 mo. 21 da. 

Solve: 

6. Mr. Brown bought a house for $1,500. He paid $700 
in cash and $800 by note at 5%, payable semiannually. What 
was the amount of interest due at each payment? 

7. Mr. Lee bought a threshing machine for $300. He paid . 
$150 in cash and gave his note for the rest with interest at 6%, 

payable annually. What was the amount of interest due at 
each payment? 
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8. A dealer sold an automobile for $1000, receiving $400 
cash and a note for the rest due in 3 yr. with interest at 6%, 
payable semiannually. How much interest was paid on the 
note altogether? > 


9. A farmer borrowed $600 on three equal notes, one 
due in 1 yr., the second in 2 yr., and the third in 3 yr., all with 
interest at 5%, payable annually. How much was paid at the 
end of each year, if all payments were made when due? What 
was the total amount of interest paid? 

10. Mr. Perkins bought a house and lot for $6,000; he paid 
$900 cash and gave three notes of equal amounts for the bal- 
ance, due respectively in 4, 8, and 12 mo. with interest at 44%. 
What sum was due at each payment? 

11. Mr. Williams purchased an apartment building for $12,- 
000. He paid $4,000 cash and gave five notes of equal amounts 
for the rest, payable respectively 6, 12, 18, 24, and 30 mo. 
after date, with interest at 5%, payable semiannually. What 
was each semiannual payment? 


12. A firm accepted the following settlement of an account 
amounting to $2,050: A note for $1000 due in 3 mo., one for 
$500 due in 6 mo.; and one for $550 due in 1 yr., all bearing 
6%. What was the amount of these notes? Would the firm 
have received more or less by accepting a note for $2,050 for 
6 mo. at 6%? 


¢ 


' Partial Payments 


393. Notes often contain a provision permitting the bor- 
rower to pay a part of the principal before the note matures. 
Such advance payments are usually made on “interest days,” 
the days on which interest is due. 


394. When a partial payment of a note is made, the pay- 
ment is indorsed on the back of the note. This indorsement 
serves as a receipt. 
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395. PrepaRATORY. 


1. A note for $500 dated Jan. 2, 1909, due in 5 yr. with 
interest at’ 6% payable annually, provides the privilege of pre- 
payment in multiples of $50 on interest days. When is the 
first interest due? -How much is it? If the maker pays $100 
of the face besides the interest, how much does he still owe? 

2. What is the interest Jan. 2, 1911? If $100 of the face 
is paid on this date, how much does the maker still owe? 


WRITTEN EXERCISES ~ 


1. A promissory note for $2,500 due in 4 yr. with interest 
at 4% payable annually includes the privilege of prepayment. 
If the maker prepays $500 and interest each interest day, what 
is the last payment of principal and interest? 

2. On July 1, 1908, John Doe signed a note for $400 due in 
3 yr., interest at 5%, payable semiannually with the privilege of 
prepayment on interest days. He paid $150 and interest at 
each opportunity. What was the interest Jan. 1, 1909? What 
amount did he still owe? Find the amount still due after each 
further payment until the obligation was settled. 

3. A note for $500, dated Jan. 2, 1907, with interest at 6%, 
payable annually for 3 yr. with privilege of prepaying $100, or 
more, on interest days, had the following indorsements: 

Received, Jan. 2, 1908, $130. John Doe. 
“ 2,1909, 234. John Doe. 
Each indorsement included the interest paid on that date. 
How much was due Jan. 2, 1910? 


4. Upon a note for $350 dated July 1, 1908, with interest 
at 5%, payable semiannually, the following payments, includ- 
ing interest, were indorsed: 

Received, Jan. 1, 1909, $58.75. Richard Roe. 
4 July 1,1909, 82.50. Richard Roe. 
“Jan. 11,1910, 105.63. Richard Roe. 
What was due July 1, 1910? 
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In the following notes the interest is payable annually, 
and prepayment of any sum is permitted on interest 
dates. Hind the amount due at the date of settle- 
ment : 





DATE OF DATE OF 
NOTE. INDORSEMENTS. SETTLEMENT. 


FACE. | RATE. 





5. | $525 4% | June 15, | June 15, 1906, $125| June 15, 1909 

1905 |June 15,1907, 250 
} June 15,1908, 125) 
6. | 250 | 6° | April1, | April 1, 1908, 120/ April 1, 1910 
1907 | April 1, 1909, 110 
7. | 1000 5$ 6| Aug. 20, | Aug. 20, 1907, 425} Aug. 20, 1909 
1906 | Aug. 20,1908, 425 
8. |; 500 6 May 1, | May 1, 1906, 180} May 1, 1910 
1905 |May 1, 1907, 121) 


May 1, 1908, 115 
May 1, 1909, 109 
ES 


INSTALMENT PAYMENTS 




















WRITTEN EXERCISES 


1. Mr. Peters buys a house for $6,500, on which he pays 
$500 cash, and the remainder in monthly pects of $25, 
with interest at 6%. 

That is, at the end of each month he pays the interest for one 
month on the sum still due, and besides pays an instalment of $25 on 
that'sum. For example, at the end of the first month he pays $25 and 
the interest on the $6,000 for one month, leaving $5,975 still due. 
How much is his first monthly payment? His second? His third? 
His fourth? 

How much has the sum due been reduced in one year? 
What is still due at the end of the first-year? 


2, What was his payment at the end of the first month of 
the second year? The second month? 
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3. What was his payment at the end of the first month 
of the third year? The second month? How much has he paid 
off in ten years? What was his payment at the end of the 
first month of the eleventh year? The second month? 

4, How long would it take him to pay for the house com- 
pletely? What was 


j 2 
his last payment? FOR SALE—A BARGAIN 


5. Make and solve $7 A. 5 O 
’ 


six problems about 


the accompanying ad- Only $750 cash and $50 per 
> month; 4912. Washington Place; 
vertisement. interest 41-2 per cent; 2-story 


: ; stone front 8-room residence; 
a Miss Martin quarter-sawed oak finish, steam 
bought a piano for | heat; tile bathroom. Open for 


$400 on the instal-, | msPection. 
ment plan, paying $40 
at the time of purchase, and the remainder in monthly instal- 
ments of $10 each, plus the interest on the unpaid balance at 
6%. What was her first monthly payment? Her second? 

7. What was her payment at the end of the first month of 
the second year? How long did it take to pay for the piano? 





BANKING 


396. Many banks receive deposits and issue check books 
to the depositor. The check book contains blanks which when 
filled out are orders upon the bank to pay money and charge 
the same to the depositor’s account. 


WRITTEN EXERCISES 


1. A man deposited $580.60 and drew by check $432.90. 
How much had he left? 


2. A depositor had $365 to his credit. He deposited a 


note for $85 and drew by check $105.50. How much had he 
then in the bank? 
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3. A depositor placed in the bank: $236.15 and $906.12; he 
drew by check $26.84, $83.33, $100, $11.45, and $250. How 
much had he left on deposit? 

4. On Jan. 1 a man’s bank balance was $835.16; during 
January he drew by check $110.50, $15.60, $25.30, $75.50. 
What was his balance February 1? 


39%. In depositing money at a bank, it is customary to file 
a memorandum, or deposit slip. 


WRITTEN EXERCISES 


CLa ee BY Fo No. 
_ Ohas Cerne | 
Cyanide Nsom Bank, 


1. What was the total 
amount deposited, according 
to the deposit slip shown? 

2. What was the amount 
deposited by means of checks? 
By means of bills and silver? 

3. A man entered on a de- 
posit slip gold, $25; silver, 
$123.75; and checks, $108.50, 
$17.50, and $216.25. How 
much did he deposit in all? 


Find the total amount of 
deposits made by a 
merchant on each of the 
following dates : 








$ 10 


40 
300 
1,265.17 
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Certificates of Deposit 


398. No interest is paid by banks on money subject tc 
check, unless the daily balance is regularly quite large. Banks. 
will usually pay interest on money not subject to check. In 
this case a certificate of deposit is issued, stating conditions 
of deposit. If the money is repayable at a fixed time named 
in the certificate, it is a time certificate of deposit. If the 
money is repayable at any time the holder of the certificate 
may desire, it is a demand certificate of deposit. The amount 
‘for which the certificate is drawn is called its face. 


If the deposit is made for a definite time, the interest is some- 
times computed in advance on the sum deposited, and included in the 
face of the time certificate. The certificate then bears no further 
interest. 

Usually no interest is paid on a demand certificate unless the 
money is allowed to remain at least a specified time. 


Chicago: Masel! Mauls SGO2.. 
eres 
Lolears, | 





fe bayrlle 100A Ut, ufdersdate-do Me deg wrdehercana 
aibarriie Lhe, Leds, bol ifiralasdhajintorel al I fencorl fier annuan 


Amount deposited § THE CHICAGO NATIONAL BANK 
months interest §. ” 


Due. pe aha datiny to taett B - ASHIER. 





WRITTEN EXERCISES 


1. Is the above a time or a demand certificate of deposit? 
Find the numbers to fill the blanks in the lower left corner 
of the certificate. 


2. Write a demand certificate of deposit for $50 on the 
Chicago National Bank. 
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The following demand certificates of deposit bear inter- 
est at 2% per annum provided the deposit is allowed 
to remain at least 60 da. Find the amount of enterest 
received in each case: 


FACE. DATE OF DEPOSIT. DATE OF PAYMENT. 
3. $125 Sept. 6, 1909 July 6, 1910 
4. 50 Sept. 16, 1909 Oct. 16, 1910 
5. 200 Jan. 2, 1909 May’ 2, 1909 
6. 175 July 5, 1910 Sept. 16, 1910 


7 Mr. Walker deposited $150 in the Second National Bank 
of St. Louis for 4 mo., with interest at the rate of 24% per 
annum. What was the face of his certificate, drawn to in- 
clude the interest? 


Compute the faces of the following certificates of deposit, 
ncluding interest : 


peposirep.  T™M@E qrernsr, FACE. 
228s $225 6 mo. 3% (a) 
9. 120 Ses? 34% Cer) 
10. 450 ga 210 Gay 
11. 670 26 4% Gs } 
12. 1;500 tore fee 22% Ge) 
13. 2,500 S25 23% Ci) 
14. 2,750 LOs ur 4% Cas) 


15. Write a demand certificate of deposit with face $225, 
bearing 2% interest, and payable to yourself. 


Bank Discount 


399. If the holder of a promissory note desires to use the 
money promised before the time of payment, his bank will usu- 
ally advance him the money, provided he can give satisfactory 
guarantee that it will be paid when due. This is called dis- 
counting the note, and the compensation of the bank for this 


service is called bank discount. 
20 
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Discount, like interest, is computed on the face of the note 
at a certain rate per cent per annum for the time from the day 
on which the note is discounted until it is due. 

In some localities both days are counted, and the method of ex- 
act interest is used. 


400. The face of the note less the discount constitutes the: 
sum paid to the holder and is called the proceeds. 

Thus, if a note for $100 having 60 da. to run is discounted at 6%, 
the discount is $.99, and the proceeds $99.01. 


Exampie: Find the discount and proceeds of a note for 
$3,650, without interest, dated Aug. 5, 1908, time 60 da., and 
discounted Aug. 29 at 6%. 

Solution : (1) Aug. 5 + 60da. = Oct. 4. Aug. 29 to Oct. 4 = 36 da. 

(2) 338 of .06 X $3,650 = $21.90, discount. 
(3) $3,650 — $21.90 = $3,628.10, proceeds. 


WRITTEN EXERCISES 


In solving the problems below, use 360 da. as 1 yr., and do not in- 
elude the day of discount. 


Find the proceeds: 


DATE Or Nor, ©) Face om POT | scowl 
1. June 3,1909 $1,000 60 da. June 25°" 6% 
2. July 16,1909 3,500 90 “ Aug. 2 5% 
3. May 25,1910 8,000 60 “ June 28 6% 


401. If a note bears interest, the discount is usually com- 
puted upon the amount (the face plus the interest) to the date 
of maturity. The method varies. 


Exampite: Find the discount at 6% on a note of $500 
‘with interest at 6% for 3 mo., discounted 1 mo. after date: 
Solution: (1) $500 + + x .06 X $500 = $507.50, the amount. 


(2) 4X .06 X $507.50 = $5.08, the discount. 
(3) $507.50 — $5.08 = $502.42, the proceeds, 
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WRITTEN EXERCISES 


1. If the notes in Exercises 1, 2,3 on page 344 bear interest. 
at 5%, find the proceeds. 


Find the discounts and ee of the following notes: 






DATEOF NOTE. |FACE, TIME. |DATEOFDIsc.| RATE OF 
INT. DISC. 
2. |Jan.1,1908 |$250|] 30da. | Jan. 15,1908 | 6% | 5% 
3. |Feb. 15,1908 | 350] 60 “ |Mch. 15,1908} 5} 
4, | Dec. 20, 1907 | 400 90" Feb. 1, 1908 44 
5. | Jan. 1, 1909 A2Q5: |) 120: * Mch. 10, 1909 | 6 
6. | June 1, 1908 600 lyr. | Jan. 1, 1909 4 
7. | April 1,1909° | 500 | 14 “’ | Apr. 1, 1910 44 
8. | May 15, 1908 | 375 8 mo. | July 15, 1908 |. 5 
9. |Sept. 10,1909 | 240} 10 “ | Jan. 15,1910 | 5 
10. | Nov. 1, 1907 225 6 “|. Feb. 1, 1908 6 
11. | Mar. 25,1908 | 875] 4 “ |May 25,1908 | 53 


























COMPOUND INTEREST 


402. Interest that is computed on the original principab 
only is called simple interest. 


4038. It is the practice of savings banks to compute interest. 
on a deposit at regular intervals and to add this to the depos- 
itor’s credit, thus paying interest upon interest already earned. 
The total interest paid is called compound interest. 

’ When the interest is added to the principal semiannually, it is said 
to be compounded semiannually; when added annually, it is said to be 
compounded annually. 

Compound interest is almost invariably computed by the use of 
tables that usually give the result of compounding annually the in- 
terest on 1 dollar at various rates. The interest is found by deduct- 
ing the principal from the given amount. 

A ‘mall portion of an interest table limited to periods of 1 yr. to 
5 yr. is given on the following page. 
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AMOUNT OF $1 AT COMPOUND INTEREST, COMPOUNDED ANNUALLY : 

















YEARS. RATE: 2% 244% 



































1 1.02000 | 1.02500 | 1.03000 | 1.04000 | 1.05000 
2 1.04040 | 1.05063 | 1.06090 | 1.08166 | 1.10250 
3 1.06121 | 1.07689 | 1.09273 | 1.12486 | 1.15763 
4 1.08243 | 1.10381 | 1.12551 | 1.16986 | 1.21551 
5 


1.10408 | 1.13141 | 1.15927 | 1.21665 1.27628 


Thus, $1 at 3% compounded for 4 yr. amounts to $1.12551. This 
is found in the column under 3% and in the line opposite 4 at the 
left.. The compound interest on $100 for 4 yr. at 3% would be 
100 X $1.12551, and similarly for any other principal. 


Interest otherwise compounded can easily be found from the 
tables. Thus, interest at 4% per annum compounded semiannually 
is the same as interest at 2% compounded annually for twice the 
number of years. 


WRITTEN EXERCISES 


Find from the table the amounts of the following, com- 
pounded annually : 


PRINCIPAL. | TIME. 


$1,000 ; 
Blor ies 4 
@50\" || abs 
ABBY Dae 
TW 





6. A man deposited $2,000 in a savings bank, July 1, at 3% 
per annum, interest credited semiannually. What interest was 
credited the following Jan. 1? What was the new principal? 

7. What was the interest and new principal the next July 
1? How much money would the man have in the bank at the 
end of 3 yr.? 
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RULES FOR PARTIAL PAYMENTS 


4. There are various rules for determining the amount 
due at final settlement of an interest-bearing note having no 
fixed time for the payment of the interest, and on which the 
debtor ‘is allowed to make partial payments at such times and 
of such amounts as may suit his convenience. Of these rules, 
the most important are the Merchant’s Rule and the United 
States Rule. 


2. The Merchant’s Rule is as follows: 

1. Find the amount of the jace of the note with interest from 
dts date to the date of final settlement. 

2, Find the amount of each partial payment with interest 
jrom its date to the date of settlement. 

3. The sum due at final settlement is the amount of the face of 
the note less the sum of the amounts of the partial payments. 

Exampue: A note for $500 with interest at 6% is dated 
Jan. 12, and bears indorsement of the following payments in 
the same year: April 27, $120; June 16, $132.60; ; Aug. 21, $217. 
What was due at final settlement, Dec. 3 of ihe same veut 


Solution: 
Amount of $500 for 10 mo. 21 da........... $526.75 
Amount of $120 for 7 mo. 6 da...........-. $124.32 
Amount of $132.60 for 5 mo. 17 da......... 136.29 
Amount of $217 for 3 mo. 12 da............ 220.69 481.30 
Due at fnal-settloment..-....-. 0 eee cee $45.45 


WRITTEN EXERCISES 


1. A note for $600 dated Feb. 3, with interest at 6%, bears 
indorsement of the following payments in the same year: 
Mar. 18, $123; April 27, $42.20; June 6, $136.75. What was - 
due on Noy. 10 of that year? 
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2. A note for $390 with interest at 5% is dated March 18, 
and the following payments have been made on it in the same 
year: June 10, $260; Aug. 17, $135. What was due on Dec. 20 
of that year? 

3. A man purchased furniture costing $635. He paid $115 
cash, and gave his note, dated Jan. 2, at 6%, for the balance. 
During that year he made the following payments on the note: 
June 14, $178; Aug. 12, $92.40; Nov. 1, $127.20. What was 
‘due on Dec. 30 of that year? 

4. A note for $286 is dated Aug. 12, and bears interest at 
54%. In the following year payments were made on it as fol- 
lows: Jan. 5, $70; April 18, $120; Sept. 15, $30. What was due 
at the final settlement, Dec. 30 of that year? 

5. On May 1 a peddler bought horse, wagon, and goods for 
$327, giving his note at 6% interest. He paid $29 on June 12, 
$53 on Aug. 19, and $32 on Oct. 12; the next summer he paid 
$46 on May 27, $82 on Sept. 3, and the balance on Nov.1. How 
much did he then pay? 

6. A note for $450, with interest at 54%, dated Jan. 10, was 
settled a year after date. What was due at final settlement, 
if $120 was paid on May 1, and $140 on Sept. 15? 


3. The United States Rule is the one commonly applied by 
courts in disputed cases, and should be used whenever another 
method is not designated. This rule is as follows: 

1. Compute the interest jrom the date of the note to that of 
the first partial payment. 

2. If the interest equals or is less than the payment, add the . 
anterest to the principal and deduct the payment. 

3. Regard: the remainder as a new principal and proceed as 
before. 

4, Ij the interest exceeds the payment, add this payment to 
- the one next following and treat the sum as a simple payment 
made at the date of the later payment. 
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Exampte: A note for $280 was dated Feb. 1, and bore 
interest at 6%. Payments were made on it in the same year 
as follows: March 1, $15; June 1, $3; July 1, $20; Sept. 1, $2.49; 
Dec. 1, $86.27. The note was settled a year after its date. 
What was the final payment? 


























Solution: 

Original principal. sven staan eek ge eS ae _. $280.00 
Wika de terest for 1 WMO fea, keels cl ehe Wie sy ges sg sodas 1.40 
; 281.40 
JS pyc SV ng RR ie Ns Fo Pena org Ne urge SR 15.00 
DIeGONCOFINeL Dal: <'tcin< x5 aoa a Mies i tat oaths 266.40 

June 1. The interest for 3 mo. ($4.00) is more than the 

payment. 

July 1. Interest for 4 Mow... is. ee eee eee eo cee 
271.73 
Payment ($3: +, $20)... cess cob ede eice nets 23.00 
Thimceprineipalsster: acy. (erclntitels os he ora deine 248.73: 
Sept. 1. . -Interest for 2 M0.......2.- 006 eee e sense eee 2.49) 
251.22 
Paya mien ne. cc tleodh acd Meetgis ales PER 2.49 
Fourth principal, 6 ures. Se ee ere 248.73 
Meer 1.) -buberest fOr MO! 6. i aac Pattee ne ees ees 3.73 
252.46 
NPBIACD ete aia epa lt se cue ate oun hy ogists 86.27 
Fifth principals... 0.00.65 os ee ee ee 166.19 
Poy ered LTO St TOT THO Anes spake wisn ole sew si auteasete 1.65 
Final payment.........s.ses erent teers 167.84 


WRITTEN EXERCISES 


1. A note for $340 is dated Dec. 1, and bears interest at 6%. 
During the next year payments are made on it as follows: 
Feb. 1, $3.40; March 1, $2; April 1, $82.50; July 1, $63.29. The 
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note was settled 11 mo. after date. What was the final pay- 
ment? 

2. On June 1, a farmer bought implements to the amount 
of $133 from the village merchant, and gave his note at 6% 
for the amount. He sold the merchant butter and eggs, the 
value to be applied on the note as follows: June 13, $9.63; July 
3, $27.18; July 31, $61.75. What was due at the final settle- 
ment on Sept. 19? 

3. On May 10, a cattle dealer sold a farmer 5 cows at $80 
each, taking his note at 5% interest for the amount, and agreeing 
that the farmer might from time to time at his convenience pay | 
on the note his profits from the sale of milk. The following 
payments were made: June 2, $12.50; June 29, $18.36; July 20, 
$31.27; Aug. 25, $28.73; Sept. 30, $103.20. What was due at 
the final settlement on Noy. 15? 

4. On April 15, a dealer sold to a man a merry-go-round 
outfit costing $650, for $100 cash and his note at 6% interest 
for the balance, with privilege of partial payments at his con- 
venience. He made payments as follows: June 1, $8.50; June 
23, $41.62; July 5, $123; Aug. 18, $372.15; and final settle- 
ment, Oct. 1. How much did he pay at that time? 

5. A note for $900 at 54% interest, dated July 1, 1908, 
bears indorsement of the following payments: Oct. i 1908, 
$200; Jan. 20, 1909, $100; July 6, 1909, $172.50. What is 
due at final settlement, Dec. 1, 1909? 

6. A note for $1200 at 6% interest, dated Jan. 20, 1909, 
bears indorsement of the following payments: July 3, 1909, $125; 
Dec. 15, 1909, $20; June 23, 1910, $380; Aug. 10, 1910, $15. 
What is due at final séitiembnt, Febi ly 1911? 
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REVIEW 


ORAL EXERCISES 


1. What is meant by a promissory note? By the maker 
of a note? The payee? 

2. How would you word a promissory note for $200 dated 
to-day and payable in 3 yr. with interest at 5%? 

' 3. What is meant by days of grace? Are days of grace 
legal in your state? 

4, What is meant by negotiable? What is indorsing a 
note? Illustrate an indorsement in blank. In full. 

5. How is exact interest computed? What do business 
men commonly use in computing interest? 

6. What is a certificate of deposit? A demand certificate? 
A time certificate? ; 

7. How is the interest computed on deposits made in a 
savings bank? 

8. What is bank discount? Illustrate your answer. 

9. What is meant by proceeds? . Illustrate your answer. 

10. How does a partial payment note differ from an ordi- 
nary promissory note? How is the interest computed on such 
a note? 

11. What is the interest at 5% on a promissory note for 
$500 for 6 mo.? 

12. What is the amount of the promissory note of Exercise 
PL? : 

13. When does a 6 mo. note mature, dated Jan. 2, 1909, if 
drawn in a state where grace is allowed? 

14. How may one indorse a note and not become respon- 
sible for its payment? 

15. What is the bank discount at 69% on a note for $200 
due in 3 mo.? 
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WRITTEN EXERCISES 


Find the interest at 6% on the following notes: 
1. $675.50 for 3 yr. 7 mo. 
2. $1,007.75 for 4 yr. 5 mo. 
8. $380.25 for 2 yr. 10 mo. 15 da. 
4. $160 for 5 yr. 4 mo. 10 da. 
Find the interest on: 
<5. $560 for 2 yr. 6 mo. 18 da. at 2%. 
6. $840.90 for 3 yr. 11 mo. 10 da. at 3%. 
7. $690 for 5 yr. 2 mo. 20 da. at 34%. 
8. $1,200 for 4 yr. 3 mo. 27 da. at 44%. 
Find the exact interest at 5% on: 
9. $350 from May 1, 1909, to Feb. 15, 1910. 
10. $275.75 from Dec. 14, 1910, to May 1, 1911. 
11. $400 put out at interest at 34% earned $21 in a certaim 
time. How many years was it lent? 
12. $350 was lent for 2 yr. 3 mo. and earned $27.56. What. 
was the rate of interest? 
13. A certain sum of money earned $45.84 at 54% in 1 yr. 
8 mo. What was the principal lent? 


14, A man bought a house and lot for $8,000 and paid 
$1,500 in cash; he gave a note for the rest for 4 yr. 6 mo. at. 
54%. What was the total interest due on the note? 

15. A bank has a capital of $150,000 and a surplus (undi- 
vided profits) equal to 101.32% of this. Find the surplus. 

16. Find the surplus in each case as in Exercise 15: 


(ay, er ce 8) (c) (d) (ey 
Capital...... $250,000 $500,000 $300,000 $750,000 $100,000 
Surplus..... 210.73% 134.82% 120.54% 119.73%  120.22% 


17. At 44% how long would it take $1,800 to earn $100 
interest? 
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18. Makeandsolve fF 
five problems about BE YOUR OWN LANDLORD 


the annexed adver- 6405 JACKSON AVE. 
tisement, using 54% 


j For Sale: New detached 2-story brick and stone 
as the rate of in- residence, containing parlor, dining-room, kitchen, 

4 bedrooms and bath ; an ideal home. Price $5,500. 
terest. ONLY $500 CASH and monthiy payments of $40 


and interest required to. buy this house. 





19. Find the inter- 
est upon the following certificates of deposit at 2%, allowing 
30 da. from date of deposit before the certificate draws interest: 

FACE, DATE OF DEPOSIT. DATE OF PAYMENT. 


(a) $285. May 2, 1912 March 15, 1913 

(6) 46.50 Apr. 1, 1911 Dee. 20, 1911 

(c) 186.25 June 15, 1910 July 10, 1911 (time = 285 yr.) 
20. Find the proceeds of the following notes: 

DATE OF NOTE. FACE. TIME. Le oe 

(a) June 20, 1909 $250 90 da. July 25 58% 

(b) July 15, 1910 375 60 da. Aug. 10 6 

(c) Feb. 1, 1911 1,950 90 da. Apr. 25 5 


21. On a note for $675, bearing 6% interest, dated Aug. 1, 
1908, and due in 5 yr., the following payments were made: 
Jan. 1, 1909, $200. June 1, 1911, $100. 
Jan. 1, 1910, $150. July LOL abr. 
Using the United States Rule, find the amount due at maturity. 
22. What is the compound interest on $100 for 4 yr. at 3%, 
compounded annually? 
23. What is the amount of $500 for 3 yr. at 4%, compounded 
annually? 
24. What is the compound interest on $250 for 2 yr. at 2%, 
compounded semiannually? 
25. At simple interest at 7%, how many years will it take 
$150 to earn $39.375? 
26. A man bought a house for $10,000, paying $2,000 cash 
and $1000 annually with interest at 54%. How much did he 
pay for the house in principal and interest? 


CHAPTER XIV 


BUSINESS APPLICATIONS 


ORDERING GOODS 


WRITTEN EXERCISES 


41. Make out a bill for the goods mentioned in this order: 


‘18 Main Street, Rockwood, N. J. 
June 8, 1909 


Mr. John Marshall, 
New York City. 


Please send me by express ¢ 


1 set Dickens’ complete works, advertised at $18. 
1 3-foot wire bed-spring, Cat. No. 872, $4.50 
1 sable fur boa, advertised at $7.95 


and charge to my account. 


‘Yours truly, 


be Bite 


Write an order and a bill for each of the following, 
the purchases being made of Wiley Smith & Co., 
Chicago: 
2. Roland Ames, Springfield, Missouri: 
2 lawn mowers, catalogue number 6900, each $2.33. 
2 doz. camp chairs, “ x 7053, “ 10; 


4 doz. folding cots, “ oe” eek a es 1.65, 
354 





* 


RECORD OF SALES 355 


3. A. R. Childs, Newark, New Jersey: 


Two 5-pound cans Java coffee, at 314 cts. a pound. 
5 bbl. flour, catalogue number A 723, at $5.50 a barrel. 
3 doz. cans sardines, catalogue No. A 271, at $4.25 a dozen. 


RECORD OF SALES 


404. A common method of recording sales is that of noting 
in a book, called a day book, the name of the customer, a de- 
scription of the goods bought, and whether the price is charged 
to the customer’s account or paid in cash. 


WRITTEN EXERCISES 


1. The following is a coal dealer’s record of one day’s sales. 
Verify the sums in each column, and find the total amount of 
the sales. 
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2. On a certain day a dealer’s cash items were: $2.50, 
$5.75, $11.16, $4.93, $.30, $1.15, $.33, $4.60; the account 
items were: $4.78, $13.60, $5.12, $3.17. Find the total. 

3. Make other records and find the totals. 


BILLS AND RECEIPTS 


405. When a bill is paid it is customary to give a written 
acknowledgment of payment, called a receipt. The receipt 
may be either written or stamped on the bill itself, as in the 
bill shown below, or it may be drawn up separately. 


OORLYN, N. ¥. 


No 


NEw Seale 
D. APPLETON & COMPANY 


eee BOOKSELLERS 


Sop To Lb Aa AE 


TERMS. 


CONVEYANCE 





— [pe bee 4 
See 


i oy] 
as 








WRITTEN EXERCISES 


Make out receipted bills for the following items, with 
yourself as purchaser, and as seller some firm that 
deals in the commodities named : 

1. 3 sacks of flour at $1.69, one 16-pound ham at 124 cts. 

a pound, 9 lb. of tea at 39 cts. a pound. 
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2. 1 dining table, $27; 8 chairs at $2.98 each. 

3. 6 violin strings at 19 cts. each; 1 cake rosin, 8 cts.; 
3 copies of sheet music at 29 cts. each, 5 at 15 cts., and 1 at 
60 cts. 


Write receipts showing that you have made the follow- 
ing payments : 
4, A monthly instalment of $10 for the current month on 
a piano that you have bought from a dealer known to you. 
5. To the publisher of a local paper or magazine for one 
year’s subscription in advance. (Use an actual name and rate.) 


Make a receipted bill for each of the following: 

6. 12 Geographies at $1 each, 125 Spellers at 22 cts. each, 
300 Primers:at 25 cts. each, 50 Arithmetics at 35 cts. each. 
Bought by A. Dunn from Baker, Taylor and Co. 

7. E. D. Clark bought of R. H. Macy and Co. 

40 yd. of silk at $ .90 ayd. 
120 dress patterns at 5.25 each 
2 doz. blankets at 3.75 per pair 


13 mattresses at 4.65 each 
8. F. Klein purchased of Tiffany and Co. 
5 gold watches at $75.50 each 


12 sets of silver knives at 48.00 a set 
22 sets of silver spoons at 22.50 a set 


5 silver trays at 27.50 each 

9-13. Make five bills and receipt them, using the following 
prices: 
Men’s hats..... $3.50 Cali O tae eos sae $.06 a Fee 

sf * = shoes ~..2+.,4: 00 SITIO 2 Aaven a's we ote .08 

iS HO8G. csi: 75 Bleached muslin...... 12 i 
Silk. vests. ....... 2.25 Broadcloth. : 3... .)4..: Lint c 
Collett at zi site. os 1.50 per dozen. | Lansdowne........... teZo ol. + 


DIOS tr is sheers .50 each Chewaotewenia waske ae nite 
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CASH ACCOUNTS 


406. An account of money received and paid out is 
called a cash account. 

Dr. stands for debtor and Cr. for creditor. “Cash” may be 
thought of as a debtor to the person keeping the account for all money 
received and as creditor for all money paid out. 





[eas eae 
LL ah ee Meal) NS ae 
Be eer) fo eee 


WRITTEN EXERCISES 


Make out and balance the following accounts : 

1. Cash on hand Jan. 1, $500. Expenditures: Jan. 5, 
$80.30; Jan. 10, $30.75; Jan. 15, $4.25; Jan. 21, $106; Jan. 
30, $40.80. 

2. Cash on hand Monday, $90.50. Receipts: $10 a day 
for the week of 6 days. Expenditures: Monday, $7.50; Tues- 
day, $12.25; Thursday, $18.40; Saturday, $21.43. 

3. Cash on hand July 1, $74.90. Receipts: July 6, $60.70; 
July 15, $50; July 21, $18.90; July 31, $50. Expenditures: 
July 2, $25.50; July 7, $6.50; July 16, $40.59. ye ee 
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4. Cash on hand Oct. 1, $185.50. Expenditures: Oct. 3, 
$16.50; Oct. 11, $89.70; Oct. 15, $5.53; Oct. 25, $17.75; Oct. 
28, $15.90; Oct. 30, $12. 

5. Jan. 1, 09, on hand $75. Expenditures: Jan. 2, books 
$3.50; Jan. 10, board $7.50; Jan. 15, rent $25; Jan. 25, clothes 
$22.50. Jan. 30, salary received $250. 


Balance the following accounts : 
6. 7 


EXPENDI- EXPENDI- 
TURES. _ CASH. TURES. 


May 1,$10. | On hand $125.50 
May 3 15.75 July 5 75.60] Profits 


May 5 8.30 July 10 
May 10 12.60 | Int. 20.00 || July 16 190.05] Int. 
May 15 1.25 July 25 
May 25 50.00| Salary 175.00|| July 30 





REMITTANCES 
Registered Mail 


40%. Money may be safely forwarded by mail in a letter 
that is registered at a post-office. The fee for this is 10 cents. 
A receipt showing the delivery of the letter is returned to the 


sender by the post-office. 


Postal Money Orders 


408. Payment to a person at a distance may be made also 
by sending him a postal money order purchased at a post- 
office. This is an order directing the postmaster at the place 
where the other.person lives to pay him the money. The per- 
son presenting the order for payment must be known to the 


postmaster or be identified. 
24 : 
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The fees charged for money orders are: 


For orders for sums not exceeding $2.50" 3 cts; 
«  « over $2.50 and not exceeding. 5.00 5 “ 
be ““<c 66 5. 00 bb 4h 10 § 00 8 ce 
iy 2p ee 10.00 e : 20000 10185 
Ne “2 20200 2 he 30.00" 22 
be ee le be 30.00 be 7 46 40.00 15 “ 
ogni’ “40.00 ie - 50:00~-18".°* 
SO ae oO nOO o ce 60.0020 “ 
Tae May “60.00 5 4 GosOQ) .20ue 
Oe AS 6 15.00 Se f 100.00 30 “ 


The money is not :actually sent from one post-office to the other. 
The transfer is merely a matter of book-keeping, since the Govern- 
ment has received the money at one office and paid it out at another. 


ORAL EXERCISES 


1. State the fee for the following post-office orders: 


$85 $3..75 $10.25 $40 $55.60 $75 $63.25 
95 7.20 15..60 45 65.80 30 83 .20. 


Telegraphic Money Orders 


409. The most rapid method of remitting money is by tele- 
graph. The sum to be remitted is paid to the agent of a tele- 
graph or express company, who telegraphs the agent at any 
other place to pay out an equal sum to the person named. 

A common charge is 1% of the sum sent in addition to double 
the usual rate for a 10-word message. The following are the rates 
for such messages from Chicago to the places named: 


San Francisco...+...... 75 cts. |New Orleans.......... ; . 50 cts. 
WetrOttne ane ae Dae Galvestonin sh. 2. a ocaens GOs 
SNOW. OTK cle slete ait sacs AQ Ot AC ARSASECAGY ich bes chee 30a 


QRAL EXERCISES 
1. What is the cost of sending $150 by telegraphic order 
‘from Chicago to San Francisco, at the charge stated above? 
2. Make and solve five similar problems. 
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Cabled Money Orders 


410. The cost of cable messages is often reduced by using. 
one word to represent several. A list of such words is called a 
code. Both the sender and the receiver must have the code. 
The following will illustrate: 


WORD. MEANING. 

Fichant One hundred dollars. 

Feststadt Fifty dollars. 

Ficheron One thousand dollars. 

Cicatrix . American Express Company’s office. 


Fenderent Have cabled $— through —— at ——. 


ORAL EXERCISES 


1. Mr. Marks, traveling in London, receives the following 
message from Mr. Case in New York City: 
Marks, Ten Oxjord Street, London. 
Fenderent Ficheron Cicatriz London. Case. 
Translate the above message. What did it cost at 25 cts. a 
word, including the address and the signature? What was the 
cost of cabling the money at 14% of the sum sent? 
2. Make and ‘solve other problems on the cost of cabled 
messages. 


Express Payments : 
411. Money may be shipped by express, and large payments: 
in gold are so shipped. But small. amounts are usually paid 


by an express money order. 
The plan and rates are similar to those of the postal order. 


ORAL EXERCISES 


1. Using the rates given on page 356 state the fee for each 
of the following express orders: ‘ 
$9.75 $75.00 $11.60 $99.50 $40.15 $.65 
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Checks 


412. A check, drawn upon a bank in which the sender has 
a deposit, also may be sent. The person receiving the check 
may deposit it in a bank in his locality. That bank will collect 
the amount of the check from the bank on which it was drawn. 

Many banks charge a small fee for collecting a check; consequently 
business houses object to this method of remittance and it is custom- 
ary to use some other form. 


Bank Drafts 


413. Money is frequently sent by mail by means of bank 
drafts. A bank draft is merely a-check drawn by one bank 
upon another, and may have the form here shown. 


To NATIONAL PARK BANK, 
NEW YORK. 





The bank will charge Mr. Pierce $85 and possibly a small 
fee in addition for this draft. Mr. Pierce will indorse this 
draft in ‘full and mail it to Mr. 
Adams, to whom he wishes the 
money paid. The National Park 
Bank at New York will pay Mr. 
Adams $85 on presentation of the 
draft. The indorsement is as here 
shown. If Mr. Adams desires, 
he may deposit this draft with some other bank for collection. 







Pay to the order of 
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WRITTEN EXERCISES 


1. Write a draft drawn by the cashier of the Mechanics’ 
Bank of Rochester for yourself, payable at the National Park 
Bank of New York City. 

2. Inderse this draft in favor of John Shipman. 

3. The sender may have the draft drawn payable to the 
creditor, in which case no indorsement is necessary. Write 
such a draft. 

4. The sender may have a draft drawn payable to himself 
and indorse it in favor of any other person. Write such a draft. . 


Bank Money Orders 


4.14. Banks often issue money orders. ‘The following is a 
specimen: 


CaS ea ee a 


paditinhouts poe, | Clecaga Leh enh 


FOR FIFTY DOLLARS OR LESS 


, > saa nv Ook 


fos S, 
esx. THE TWELFTH NATIONAL BANK” 


TO THE BANKS MENTIONED 
ON THE BACK HEREOF. 





On the back of such orders is printed a list of the banks that 
have agreed to pay these orders when presented. But usually any 
bank will pay them on satisfactory identification of the holder. The 
orders are marked “Fifty dollars or less,” ‘One hundred dollars or 
less,” “One thousand dollars or less,’ etc., according to the amount 
of the order. : 


415. The amount charged by a bank for a draft or a money 
order is called the premium. 
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ORAL EXERCISES 
1. What is the premium at 1% on a bank money order for 
$1000? What is the total cost of such an order? 


2. What. is the total cost of an order for $2,500 at 4% 
_ premium? 


3. Name two other kinds of money orders. 
4. Name five ways of remitting money. 


WRITTEN EXERCISES 
1. Find the total cost of bank money orders for the follow- 
ing sums, premium }%: 
$1,500 $3,500 $10,650 $1,225 
1,625 86.50 195.50 40.30 


Commercial Drafts 


' The firm, Rider & Company of Duluth, owe D. Appleton & Com- 
pany of New York $350 for books. D. Appleton & Company may 
collect the account by means of the following draft: 


t AGOI._ 
| Lise; Vip wloxe 
yp pee Mae oneal! be Aescrag io 


- A, ae Dylbrv 
DUjploton/ LCompany/ 





This is sent by the Fourth National Bank of New York to a bank 
of Duluth. This bank sends the draft by messenger to Rider & Co., 
who may accept the draft and pay the amount. If they refuse to 
pay it, the draft. is returned to its maker, 
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416. Such a draft is called a commercial draft; and, since 
it was payable at sight, a sight draft. Instead of the words 
“at sight,” the drawer may state any future time of payment. 
In that case, the draft is called a time draft. When the draft 
is presented, the debtor, if he intends to pay it, writes “ Ac- 
cepted” with date and signature across its face. An accepted 
time draft may be discounted like a note. 


ORAL EXERCISES 


1. John Doe draws a sight draft in favor of the Park Na- 
tional Bank of New York and charges the same to Richard Roe 
of Detroit, Michigan. In what bank does Mr. Roe deposit the 
draft for collection? 

2, What kind of draft is the one mentioned in Exercise I? 

3. How would the Park National Bank proceed to collect, 
this note? 

4, What would become of the note if Richard Roe refused 
to accept it? 

5. If it were a time draft for 60 da. and Mr. Roe accepted 
it, what would he do with the draft? 


WRITTEN EXERCISES 


1. The bank making the collection may charge a, fee. 
What would be the cost of collecting a draft for $589.75 at the 
rate of 4%? 

2, A time draft for $325 had been accepted; the holder 
discounted it 30 da. before it was due, at 6%. What were the 
proceeds? 

3. What is the cost of collecting a draft for $4,500 at 4%? 
What are the proceeds of the draft? 

4. A time draft for $1,500 had been accepted; the holder 
discounted it 2 mo. before it was due, at 6%. What were the 
proceeds? 
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INSURANCE 
Fire Insurance 


41'%. When a company insures a house for a certain sum 
—say $2,000—against loss by fire, it agrees to make good 
the owner’s loss to the extent of $2,000, if the house is acci- 
dentally burned during the period specified. 


. 418. In return, the owner pays the company in advance 
a stipulated amount called a premium. 


419. The contract between the company and the owner 
is called a policy. 


420. The amount for which the property is insured is 
called the face of the policy. 


WRITTEN EXERCISES 


1. A house is insured against fire for $3,000; the rate is 
$.65 per $100 per annum. What is the annual premium? 
Two annual premiums in advance usually pay for 3 years’ in- 
surance. What is the amount paid in advance for three years’ 
insurance on the house? 

2. Mrs. Brown had her jewels and wardrobe insured against 
fire for $3,000; the rate was $.45 per $100 per annum. What 
was the annual premium? Three annual premiums in advance 
usually pay for five years’ insurance. What did Mrs. Brown 
pay for five years’ insurance? 

3. A cargo was insured for $12,360 at 24%. What was the 
annual premium? 

4. A house valued at $9,500 was insured for 2 of its value 
at 3%. What was the annual premium? 

5. The annual premium on a policy for insuring a block 
at 3% was $465. What was the face of the policy? 
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6. A stock of goods valued at $2,500 was insured, and the 
annual premium was $62.50. What was the rate of insurance? 

7. A house was insured by a policy on which the premium 
was $85.32 and the rate was 6%. What was the face of the 
policy? 


Life Insurance 


4-21. The essential feature of life insurance is, that the 
insurance company pays a fixed sum to the estate of a person 
named (beneficiary), whenever the insured person dies. In 
many cases the condition is added that the sum shall be paid 
to the insured himself, if living, at the end of a stipulated time; 
for example, 20 years. The first may be called a life policy, 
the second, a 20-year endowment policy. 


4.22, In return, the insured person pays (usually annually 
in advance) a fixed sum called a premium. 

The amount of the annual premium depends upon the age of the 
insured at the time when the payments are begun, and the character 
of the policy. It is usually stated at a rate per $1000 of the insur- 
ance, There are many different kinds of policies, with different con- 
ditions and privileges. The following specimen table of rates may 
be used in the problems: 





Age when policy is issued. 









Annual premium, life..... 15.01 


15.359 )15.271. | SG203) ) 16. 46 
eS ss 20 yr...| 42.44 | 42.5 


0 | 42.55 | 42.61 | 42.66 















Age when policy isissued.| 26 | 27 28 29 380 


Annual premium, life..... 16.287). U7. 3de) 17.764), 1824) 08..74 
+ ig 20 yr... | 42.73 | 42.80 | 42.88 42.97 | 43.07 

















Age when policy isissued.| 31 82 |. 83 3h 85 


| Annual premium, life....- 19.27 | 19.83 | 20.42 | 21.04 | 21.70 
Vets a 20 yr...| 43.17 | 43.29 | 43.41 | 43.67 43.73 


oe ee eS Se 
; 
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WRITTEN EXERCISES © 


1. Mr. Gray at the age of 21 insured his life for $1000 on 
the 20-year plan. At the expiration of the twenty years he 
was still living and received $1000. How much more did he 
receive than he had paid in? 

2. How much does aman pay, beginning at 35 years of age, 
for $1000 of insurance on the life plan, if he lives to be 75 
years of age? 


. 38. Make and solve five problems about life insurance. 


BROKERAGE 


4.23. An agent who arranges for purchases or sales without 
- actually receiving and delivering the goods is called a broker. 
Thus, a broker in Chicago representing a wheat owner in Minne- 
apolis may sell a carload of wheat in the Chicago market to another 
broker who represents a miller in Cincinnati. The wheat would be 
shipped from Minneapolis direct to Cincinnati after the transaction. 


424. The fee paid the broker for buying or selling is called 
brokerage. It is usually a fixed sum per bushel, barrel, etc. 


425. Some common rates of brokerage are: 


For grain, 4 ct. a bushel, the least charge being $2.00. 
For cotton, 5 cts. a bale, the least charge being $5.00. ° 
For pork, 2} cts. a barrel, the least charge being $6.25. 
For coffee, 4 cts. a bag of 130 lb. 


ORAL EXERCISES 


Find the brokerage at the above rates on each of the fol- 
lowing sales : 


1. 10,000 bu. wheat. 5. 2,000 bales cotton, 
2. 100 bbl. pork. - 6. 500 bags coffee, 
3. 210,000 bu. wheat. .7%. 4,000 bbl. pork, 


4. 1000 bu. corn. 8. 5,000 bu. oats. 
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Solve: 
9. 10 problems of your own, similar to. those preceding. 

10. A trader sold “10 wheat” (10,000 bu.) through a broker 
at 65 cts. a bushel. How much did he realize from the sale? 

11. A firm bought 1000 bales of cotton on the Exchange 
at $50 a bale. How much did it cost, including brokerage? 

12. A broker bought for a customer 20,000 bu. of wheat at 65 
cts. a bushel and sold it at 78 cts. How much did the customer 
gain, allowing the usual brokerage for buying and selling? 


WRITTEN EXERCISES 


1. Express the brokerage in oral exercises 10 and 11 above 
as a rate per cent. 

2, In the market quotations, grain is listed per bushel, 
coffee is listed per pound, metal per ton, and cotton per bale 
of 500 lb. The following table contains the highest and lowest 
quotations of various staple commodities during a recent year: 


HIGHEST. LOWEST. 


1.154 .80 
81h 52 
624 .39 
.074 06355 


26.00 19.75 
44,47} 30.874 
25.550 12.25 
6.25 4.60 
13.55 10.55 








Find the brokerage at 4 ct. per bushel on 5,000 bu. of wheat 
and the total cost when bought at the highest price as quoted. 
3. According to the table, how much was invested in wheat 
at the lowest price by a broker who received $250? 
4, Similarly, make and solve from this table five problems. 
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STOCKS AND BONDS 


Stock Companies 


_ 426. When several persons wish to conduct a business 
enterprise together, they may organize a company. 


‘42%. The money invested in the business is called capital. 


428. If the organization of the company is authorized by 
the state (in accordance with certain laws) the company is 
said to be incorporated. When incorporated, the company, 
corporation, can legally transact business like an individual. 


429. The capital of a corporation is divided into equal 
amounts called shares. In this case the capital is called 
capital stock, or simply stock. Whatever amount a share 
represents is called the face value, or par value, of the share. 

Capital is invested in a stock company by the purchase of 
one or more of the shares of stock. 


430. The owners of stock are called stockholders, and cer- 
tificates are issued for the shares of stock. 


The illustration on the opposite page is a certificate of stock 
showing that Alfred Morgan owns 100 shares of the American 
District Telegraph Company. i 


431. The business is carried on under the management of 
officials elected by the stockholders. At regular intervals, 
usually twice or four times a year, the profits are divided 
among the stockholders, except what may be reserved for the 
needs of the business. The sum paid is called a dividend, 
and is usually expressed as a rate per cent of the face value of 
the share. 


432. A stockholder may sell his stock to any purchaser for 
its face value, or for more or less. If it sells for its face value, 
it is said to be at par; otherwise, above or below par. 
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When the price of stock is quoted 90, 85, 45, 374, or 2844, it means 
that a share whose par value is $100 can be bought for $90, $85, and 
so on. 

There are “stock exchanges” in the large cities to facilitate the 
purchase and exchange of stocks. The stock broker charges a com- 
mission of 4 of 1% on the par value for either buying or selling. 


; ORAL EXERCISES 
In the exercises following, the par value of a share is to be regarded 
as $100, unless otherwise specified. 


1. What must one add to each quotation to find the cost 
of a share, including brokerage? What must one subtract 
to find what the sale of a share would net the seller? 


2. Mr. Richmond owned 12 shares of New York Railway 
stock; he received an annual dividend of $6 a share. What 
was his yearly income from these shares? 


3. Mr. Marsh received a semiannual dividend of 4% on 10 
shares of railroad stock. What was his annual income? 


_ 4 Mr. A owns 10 shares of stock on which a dividend of 
3% has been declared. How much does he receive? 


5. What is the annual income from 160 shares of stock 
that pays a quarterly dividend of 13%? 


WRITTEN EXERCISES 


What is the cost of the following purchases of stock: 
1. 17 shares of Baltimore and Ohio Railway stock at 105? 
2. 150 shares of Illinois Central Railway stock at 128? 
3. 2,000 shares of St. Louis and S. W. stock at 128? 
4, 1500 shares of Niagara Power Co. stock at 844? 
5. 5,000 shares of Texas Pacific Railway stock at 414?° 


6. What did the owner of the stock in each of the above 
exercises realize from its sale, after having paid the broker? 
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433. To distinguish the rate of dividend from the rate of 
earnings per dollar invested, the latter is called the rate of 
¢ncome on the investment. 

Examrte: A man bought 1 share of railroad stock at $90, 
including brokerage; the stock paid an annual dividend of 
4%. What was the man’s rate of income on his investment? 


The man received $4 per $90 invested, or 44 cts. per dollar, or 44% 
income on the investment. 


WRITTEN EXERCISES 


1. If Diamond Match stock is bought for 140, including 
brokerage, and pays an annual dividend of 10%, find the rate 
of income on the investment. 

2. What is the rate of income on an investment in 10 shares 

- of stock, paying 4% annually, and bought at 80, including 
brokerage? 

3. A company whose stock is listed at 493 declares an annual 
dividend of $4.75 a share. Finding first the cost per share, in- 
cluding brokerage, find the rate of income. 


4.34. Sometimes the capital stock of a corporation is divided 
into two kinds, called preferred stock and common stock, A 
dividend must be paid on the preferred stock, before any 
dividend whatever may be paid on the common stock. 


ORAL EXERCISES 


1. A carpet company organized with a capital of $1,000,- 
000. How many 100-dollar shares of stock were there? 

2. The organizers subscribed for 4 of the stock. How 
many shares were sold to other investors? 

3. 2,000 shares were preferred stock. - How many shares 
of common stock were there? 

4. What sum was required ee to pay the dividends 

| on the preferred stock at 5%? 
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Bonds 


435. When the Government (national, state, county, or 
city) or a corporation borrows large sums of money for a long 
time, it acknowledges the receipt of the money and promises to 
repay it in a statement called a bond. A bond is usually issued 
for each $1000 borrowed. The opposite page shows a bond 
whose price is $500. 


436. The amount of the bond is called its par value. 
Thus, the face value of the above bond is $500. 


43%. Bonds bear interest at a specified rate. This is usually 
paid upon presentation of certificates called coupons attached 
to the bonds. The coupons are promissory notes, which, if 
not paid when due, bear interest at the legal rate. 
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ORAL EXERCISES 


1. What is the face of the bond shown on page 371? What 
is the annual interest at 5%? . 

2. The coupons above are the last 4 of the 30 coupons of 
this bond. ach represents the interest for 6 months. What 
was the whole amount of interest on the bond? 
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438. Bonds differ from stock in that the bonds are secured 
by the property of the company and bear a permanent rate 
of interest. 

The interest must be paid on the bonds before any dividend can 
be paid on the stock. A bondholder is a creditor; a stockholder is 
apart owner. Bonds, like stocks, are bought and sold in the market. 

When bonds are purchased at prices below par and held until 
maturity, the rate of income, or yield, differs from the rate of interest. 
But this phase of the subject is too difficult to present here. 


439. The broker’s commission for buying or selling bonds is 
4 of 1% of the par value. 

Amounts bought and sold are stated in par value, and the price 
is quoted at a rate per $100 of par value. The rate of interest is 
usually added. 

Thus, U. 8S. 4’s 142 means that United States bonds bearing 4% 
interest on par value are sold at $142 for each $100 of par value. 


Examptz: What is the cost of $3,000 (par value) Erie Canal 
bonds at 101? 


Solution: (1) Each $100 of par value costs $101. 
(2) $3,000 of par value cost 30 X $101, or $3,030. 
(3) Brokerage, 4 of 1% of par value, $3.75. 
(4) Total cost = $3,033.75. 


WRITTEN EXERCISES 


1. What is the cost of $15,000 city bonds at, 105? 
2. Find the proceeds from each of the following sales: 


$5,000 Central Union Gas Oo. of $20,000 Northern Pacifie Qt. 
N.Y. 1st mortgage 5% bonds. 1084 Northern R. R. (C., B. & Q. 

$10,000 Union Gas Light Co. coll.) 4% bonds... 2... 52.00 944 
of Kings Co. 1st mortgage 6% $6,000 Southern R. R. 1st mort- 
DOnGS 3075 tickle Oe 1063 gage 5% bonds...........4.. 1158 


3. Find the amount of annual interest from each purchase 
above. 


4, Find the brokerage on each of the above sales. 
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REVIEW 
“ORAL EXERCISES 


1. Mr. Carelton of Detroit owes Rice and Co. of St. Louis 
$175 for some goods. How may he discharge the indebted- 
ness? Will he be likely to use an express or a postal order 
or a bank draft? 

2. What is a bank draft? What is a commercial draft? 

3. What is a sight draft? A time draft? How is a com- 
mercial draft collected? 

4. Smith & Co. of New York draw upon Jones & Co. of 
Johnstown for $250, 30 days after sight. What may Jones 
& Co. write on the face of the draft to show that they will 
pay it? 

5. What is the usual rate of brokerage for buying and sell- 
ing grain on the Exchanges? At this rate find the brokerage 
on the following purchases: 

32,000 bu. of wheat; 10,000 bu. of barley; 
20,000 bu. of oats; 7,000 bu. of corn. 

6. A firm bought 5,000 bales of cotton at $50 a bale; brok- 
erage 5 cts. a bale. What did it cost? 

7. What is meant by the stock of a corporation? What, 
is the usual par value of stock? Name a price that is above 
par. 

8. What is a dividend? On what value of the stock is it. 
declared? 

9. Where are stocks usually bought and sold, and through 
whom? What is the fee for buying or selling called? 

10. What is meant by rate of income on the investment? 
How is it computed? i: 

11. What is a bond? What is usually attached to a bond 
to represent the interest due? 
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12. Where are bonds usually bought and sold? What must 
one add to the quoted price of a bond to find its cost? 


WRITTEN EXERCISES 


1. Write an order to Sargent and Smith, 18 Grand St., 
New York, for a tool chest which they advertise in ‘The Youth’s 
Companion” for $8.95, purchaser to pay carriage. State in 
what form you send the money and give directions as to send- 
ing the tool chest to you. (When ready for shipment it weighs 
65 lb. If convenient, ascertain which would be the cheaper 
way of having it come to you, by freight or by express, remem- 
bering that you must also pay cartage from the freight depot 
to your home, if sent by freight.) 

2. Make and receipt a bill for 5 tons of hard coal at $6.75, 
plus 25 cts. per ton for carrying it to the bin; 1 load of kindling 
wood, $1.25. 

3. Mr. Johnson bought 100 shares of Pennsylvania Rail- 
road stock at 130. How much did he pay his broker? How 
much did the seller receive from his broker? 

4. If New York Central stock pays a dividend of 5%, what 
is the income from 238 shares? 

5. What is the income from 250 shares of stock paying a 
dividend of 44%? 

6. A man purchased some stock at $110 a share, includ- 
ing brokerage, which paid a dividend of 54%. What was the 
rate of income on the investment? 

7. A premium of $157.50 was paid on a policy whose face 
was $4,500. What was the rate of insurance? 

8. What is the cost of 500 Metropolitan bonds (par $100) 
quoted at 1092? 


9. A man bought 10 bonds (par $100) quoted at 1494 and 
paying an annual interest at the rate of 44%. What was the 
amount of his annual interest? 


CHAPTER XV 
POWERS AND ROOTS 
POWERS 


440. The product of two equal factors is called the second 
power, or square, of the repeated factor. 
Thus, 4, the product of 2 and 2, is the second power, or square, of 2. 


441. The product of three equal factors is called the third 
power, or cube, of the repeated factor. 
Thus, 8, the product of 2 and 2 and 2, is the third power, or cube, of 2. 


442. The product of four equal factors is called the fourth 
power of the repeated factor, and so on. 

Thus, 16, the product of 2, 2, 2, and 2, is the fourth power of 2. 

Similarly, 32 is the fifth power of 2, 64is the sixth power, and so on, 


ORAL EXERCISES 


1. 25 is what power of 5? 3. 27 is what power of 3? 
2. 125 is what power of 5? 4. 81 is what power of 3? 
5. What is the area of a square 2 in. on a side? 

6. What is the area of a square 5 yd. on a side? 

7. What is the volume of a cube 3 ft. on an edge? 


4.4.3. Powers of numbers can be denoted by exponents. 
Thus, The second power of 2 (or 4) = 22. 

The third power of 2 (or-8) = 23. 

The fourth power of 3 (or 81) = 34. 


444, A power of any number is found by multiplication. 
379 
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WRITTEN EXERCISES 


Find the following squares: 


Be 152, ber eke 5. 82. 7. 2.52. 
2. (4%)2. A, 252, 6. (2)2. 8.12. 
Find the volume of a cube whose edge is: 
9. 4 in. 11. 1.2 in. 13. .6 in. 15. 4 yd. 
10. 5 ft. 12. 3 ft. 14. 9 ft. 16. 7 ft. 


SQUARE ROOTS 


445. Any number is the square root of its square. 


Thus, 4 is the square root of 4?, or 16. 
1.5 is the square root of 1.5%, or 2.25. 
3 is the square root of (#)?, or 3%. 


446. A root of a number may be indicated by placing over 
the number the symbol ./__, called the radical sign. 


Thus, the square root of 25 is denoted by \/25. The cube root of 
8 by 7/8; the fourth root of 16 by + 16, and so on. 


To Find the Square Root by Factoring 


44'7. When it is possible to find the square root by factoring, 
jactor the number into its prime factors and arrange them in two 
equal sets. Hither set ts the square root oj the number. 


Exampue: Find V225. 
225 =3X5X3X5=15 X15=15%. Therefore, \/225 = 15. 


WRITTEN EXERCISES 


Find by factoring the square roots of: 
1. 144, 4. 961. 7 625, 10. 2,601. 13. 576. 
2.400, UT 5.289) a 8) ae ai 04 14. 169. 
3. 256. 6. 9,801. 9 196. 12. 3,600. 15. 900. 
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To Find the Square Root when the Number Cannot Easily 
Be Factored 


448. A knowledge of the way in which a square is formed 
will assist in finding square roots. 

Exampie: What is the square of 14? 

147 = 14 14 = 196. 

But 14 = 10 + 4, and we may multiply 10+ 4 by 10 + 4, as 
follows: 

(10 + 4) X 10 = 107+ 10x 4 

(10+ 4)X 4= 10X 4 + 4? 

10? + 2 times 10 X 4 + 4? 

Then, (10 + 4) x (10 + 4) = 100 + 80 + 16 = 196; 

The work above shows that the square of a number composed! 
of tens and units is the square of the units plus twice the product of 
the tens and the units plus the square of the tens. 

Thus, 15? = 10?+ 2(10 x 5) + 5? 
= 100 + 100 + 25 = 225, 





449. We can determine in advance the number of figures 
in the square root of the square of an integer. 
1.’ Read? 1? = )1,, 5% =.25..: 92 = 81. 
22 =4.. 77 = 49. 10? = 100, 
A one-figure integer has at most how many figures in its 
square? What is the least number it can have? — 
aarnead: 1025100. 25? = 625: 99? = 9,801. 
15? = 225. 50? = 2,500. 100? = 10,000. 
A two-figure integer has at most how many figures in its 
square? What is the least number it can have? 


3. Similarly, the square of an integer of 3 figures is com- 
posed of 5 or 6 figures, and so on. 

Thus, separate the square into periods of 2 figures each, beginning 
at the decimal point, and the number of places is the number of figures: 
in the root. The place at the left may not be complete. For ex- 
ample, 1 69 ’00 has 3 periods; hence the square root contains 3 places.. 
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450. Exampte: Find the square root of 196. 


Our knowledge of how squares are formed will help to find the 
square root. Consider 196 to be the area of a square of which we 
’ wish to find the side. 


By marking off the periods in 1 96 we see that the number con- 
tains the square of 10. 

Subtracting this, there is left 96, which shows that the side of the 

square sought is more than 10. If we call S the 
dock 14 part to be added to 
Number 1/96 the side already found, 
100 we must make the 
96 additions shown in the 
96 figure in order to form 

a new square. 

Thus, 96 contains 2 x (10 X 8) + 82. 
We shall find S approximately by divid- 
ing 96 by 2X10. The result is 4. 
Using this for 8,2 x 10 X S + 8? becomes 
2x10 xX4+ 16 = 96. 

Subtracting 96, the remainder is zero; hence we have found the 
side, 14, of a square whose area is 196. That is, we have found the 
square root of 196 to be 14. 





451. To find the square root of any number: 

1. Powint off the number into periods of two figures each, be- 
ginning at the right (at the decimal point in a number containing 
a decimal). 

2. By inspection find the largest integer whose square is not 
greater than the left period. 

(In Example A it is 9.) (4) 


at Fae Root 92 
3. Use this integer as the first digit of the Number 84/64 
root. Subtract its square from the lejt period. 81 
(In Example A this square is 81.) 18 364 
4. Bring down the next period. 182 364 


(In Example A this makes 364.) 
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5. Multiply the part of the root already found by 2. This 
number is called the trial divisor. (18 in Example A.) 

6. Divide the remainder (omitting the right digit) by the trial 
divisor and use the digit found as the next digit of the root. 

(In Example A, 36 + 18 = 2.) 

7. Annex this digit to the trial divisor. This forms the 
complete divisor. 

(182 in A.) 

8. Multiply the complete divisor by the digit of the root just 
found and subtract. 

Nore.—It may happen that the product to be subtracted is larger 
than the number from which it is to be subtracted. This indicates 
that the trial divisor gave too large a digit. Try the next smaller 
digit. 

9. Repeat steps 4 to 8 until all the periods have been brought 


down. 
(B) (C) 


Root 2 0. 629 Root 14.1 4+ 
Number 9/41/.87/61 Number 2/00 
9 Li 
6 AL 2 100 
60 4187 24 26" 
606 3636 28 400 
612 55161 281 281 
6129 55161 282 11900 
2824 11296 
604 


If a zero occurs in the root, as in Example B, when 4 is not divisi- 
ble by 6, bring down the next period and proceed as before. 

If the last remainder is zero, as in Example B, the process is ended, 
the given number is a perfect square, and its root has been found ex- 
actly. If the last remainder is not zero, as in (C), the process may 
be continued as far as desired by supplying zeros. 

Test: The square of the root should equal the given number. 
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452. To extract the square root of a fraction, either reduce 
the fraction to a decimal and proceed, or extract the square root 
of both terms. 

WRITTEN EXERCISES 


Extract the square root of : 


1. 729. 8. 841. 15. 22,500. 22. 343. 29. 156.25. 
S575. 8 o, 4. 16. 784. 23. 1,444. 30. 3,136. 
3. 1.69. 10. 5,625. . 17. 20.25. 24. 2.56. 31. 2025. 
4, 16. 14, 441s sc iateeken 25. 1,681. 32. 8,836. 
S. 1,295. 12, 625. “49. 7,925." 26, 3 Gos ean eauam 
6. 6,889, 13.424. 20.2.25. 27. 482. 34. 1,936. 
7. 261, 14. '4,995- 24.9 095" "ae. Ti 0a. 88. Gan 
Solve: 


36. How long is each side of a square court of 1,225 sq. yd.? 

37. What is the perimeter of a field 16 rd. wide and 144 rd. 
long? What would be the perimeter if the field were square 
and had the same area? 

38. What is the distance in rods around a square tract of 
land containing 1,681 sq. rd.? 

39. A square field of corn contains 252,004 hills of corn. 
How many rows in the field? 


40. How long is each side of a square disc of 7,225.sq. ft.? 
Find the following roots to 3 places of decimals : 

41. V2. 45. V3, 49. V5. 53. V7. 

42.-V11. 46. V2.5. 50. V’.02. 54. V1.05. 

43. V3. Beg. Bi. \/.05. 55. V75. 

44, V5. 48, V2. 52. V1.5. 56. V.75. 
Solve: 


57. What is the length in rods of a side of a square field 
containing 1 acre? Find the result to two decimal places. 


CHAPTER XVI 


MENSURATION 


THE RIGHT TRIANGLE 


453. A triangle one of whose angles is a right angle is 
called a right triangle. ; 

The side opposite the right angle of a right triangle is called 
the hypotenuse. 


ORAL EXERCISES 


1. What is the area of a square 4 in. 
on aside? 5 in.? 3 in:? 9 in.? 8 ft.? 
10 yd.? 

2. What is the length of each 
side of the triangle in the figure? 

3. What is the area of the 
square drawn on the longest side? 

4. Compare the area of the square 
on the longest side with the sum of the 
areas of the squares on the other two 
sides. 







454. In any right triangle the square on the hypotenuse ts 
equal to the sum of the squares on the other two sides. 

If h represents the length of the hypotenuse, and a and b 
those of the sides, then h? = a? + 6?. 

This relation is called the Pythagorean Theorem, after the Greek 
philosopher and mathematician, Pythagoras (about 500 B.c.), who 


is supposed to have discovered it. 
385 
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WRITTEN EXERCISES 
Compute the hypotenuse of a right triangle having the 
following sides forming the right angle: 
fe 9.ins 12 10. 2. 5 in., 12 in, 3. 12 in., 16 in. 


4. Compare the square on the hypotenuse with the sum of 
the squares on the other two sides. 


455. PrepPaRATorY. 


The hypotenuse of a right triangle is 10 in. Find the area 
of the square having this line for a side. The length of another 
side is6in. What is the area of the square on this side? What 
is the area of the square on the third side of the triangle? How 
long is the third side of the triangle? 

Examrte: Find the length of the hypotenuse of a right 
triangle whose other two sides are 8 ft. and 15 ft. respectively. 

Solution : h = V8? + 152 = 289 = 17. 

The hypotenuse is 17 ft. 


WRITTEN EXERCISES 


Find the unknown sides of the following right triangles : 


1. Re 3. 4, 5. 
Hypotenuse: 


5 a le 10 v 
Side: 4 3 zr 6 6 
Side: x 4 12 x 8 


Solve: 


6. The width of the end of a house was 24 ft., and the height 
of the ridge of the roof above the level of the eaves was 12 
ft. Find the length of the slope of the roof from the ridge to 
the eaves. 


7. A garden has the form of a right triangle. Its longest 


side is 149 ft., and one side is 51 ft. What will it cost to 
surround it with a fence at $.70 a running foot? 
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8. A garden in the form of aright triangle has a hypotenuse 
50 ft. long, and one side 30 ft. 
long. At $.70 a running 
foot, what is the cost of a 
fence enclosing the garden? 

9. A rope 73 ft. long is 
fastened to the top of a === 
boat’s mast, and when drawn 






taut, it touches a point on a 
the deck 55 ft. from the foot of the mast. Find the height 
: of the mast. 


10. A ladder is placed against a 
building, as shown in the figure, 
How long is the ladder? 

11. If a ladder 41 ft. long rests 
against a wall with its foot 9 ft. from 
the wall, how high is the top of the 
ladder from the ground? 

12. A mason measures from one 
corner along the adjacent sides of a 
wall 30 ft. and 40 ft. He then connects the ends of these lines 
to see if the triangle thus formed is a right triangle. If it is, 
what is the length. of this third line? 

13. A rectangular tract of land was 3 mi. on one side and 
4 mi. on the adjacent side. What was the distance diagonally 
from one corner of the tract to 
the other? 

14. A swimmer in crossing ‘a 
stream 30 yd. wide landed 40 yd. 
farther downstream. How many 
yards was it from his starting 
point to the landing place? = 40 YD. 

15. A trunk is 3 ft. long and 2 ft. wide. What is the longest 
umbrella that can be laid flat on the bottom of the trunk? 
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CIRCLES 
4.56. Preparatory. 


The sue through a round body, as a pencil or a drinking 

J cup, is called its diameter, and may 
be measured by use of triangles and 
<=, a scale as shown in Figure 1. 





1. Measure the diameters of sev- 
eral round objects and record the results. 


2. Wrap a piece of paper about each object until 
the ends overlap, as in Figure 2. Prick the ends 
-with a pin. Re- 
lease the paper and 
measure between 
the pinholes, as in 
Figure 3. This is the distance around the object and 
is called its circumference. 





Fig. 3. 





8. Find the ratio of the circumference of each to its diameter. 


45%. A circle is a closed curve every point of which is at 
the same distance from a fixed point called the center. A 
straight line joining the center and any point of the circle is 
called a radius. 


458. The ratio of the circumference of a circle to its diam- 
eter is represented by the Greek letter + (pronounced pi). 
The value of z can be found approximately only; 3.14 is cor- 
rect to the nearest hundredth, and should be used in the 
problems following. 


459. If d denotes the diameter of a circle, 7d denotes its 
circumference. Jf r denotes the radius, d =2r, and wd = ar, 
or circumference = 2zr. 


For example, the circumference of a circle 8 in. in diameter is ap- 
proximately 3.14 X 8 in., or 25.12 in. 


CIRCLES 389 


The circle is often defined as a surface, but the definition on page 
388 is preferable because it is the one used in geography, advanced mathe- 
matics, and common parlance. The area enclosed by a circle is called the 
area of the circle. 


WRITTEN EXERCISES 
1. Find the circumference of a circle of diameter 6 in. Of 
diameter 1 ft. Of radius 6 in. .Of radius 3 yd. 


2. If the circumference of a circle is given, by what must 
it be divided to produce the diameter? 


3. Find the diameter of a circle of circumference 3.14 ft. 


4, Find the length of the radius of a circle whose circum- 
ference is 6.28 in. Of one whose circumference is 9.42-yd. 


5. How many times will a bicycle wheel 28 in. in diameter 
revolve in going 1 mi.? 


460. Preparatory. 
Cut out of paper a circle of radius 3 in: and cut along 
the lines marked in Figure 


1. Open out the circle as 
shown in Figure 2. The ava DEN Ls 
parts are called sectors. Fig. 1. Fig. 2. : 


461. A sector of a circle resembles a triangle, the curve 
being the base, and a radius the altitude. 






462. It is shown in geometry that the area 
of a sector is found by taking one-half of the 
base times the altitude. 









LTITUDE 


A 





463. Denoting the base of a sector by b and BASE 
ats altitude by r, the area is m Mee: 

As all the sectors of a circle have the same altitude, the area 
of all of them (and, therefore, the area of the circle) is evidently 
the sum of their bases times half of the common altitude. The 
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sum of all the bases is the circumference, since the circumfer- 
ence was cut up to make them. Therefore, the area of a circle 
= circumference X 4 radius = 2ar X = ar. 


464. The area oj a circle is m times the square of the radius. 


WRITTEN EXERCISES 


1. Find the length of a circle of radius 4 in., using 3.14 for 
aw. Find its area. ; 
- , Find the area of circles of radii: 6 in.; 1 ft.; 2 in.; 2 ft.; 
10 ft.; 10 in. 
3. The area of a circular garden was 12.56 sq. rd. What 
was the diameter of the garden? 


4. What was the cost of a fence around it at 30 cts. per foot? 


5. The area enclosed by a circular walk is 28.26 sq. yd. 
What is the radius of the circular area? 


6. Find the area included within a semicircle and a diam- 
eter, the diameter being 5 ft. 


7. The rectangular court shown in the picture is broken by 
a circle in the center, by semi- 
circles at the ends, and by a trap- 
ezoid at the side. From the di- 
mensions given 

li feet hind thet .2202 2 a, wees 
area of thecourt 

not occupied by 

these spaces. 


8. If a figure is drawn as indicated by Fig- 
ure 2, what is the area of the square? 


eee Se 





9. What part of a circle occupies each cor- Fig. 2. 
ner? What is the area of these parts? ; 

10. Draw a figure like that shown for Exercise 8, using a. 

square of side 6 in. What is the area of the shaded part? 
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11. If the circular tiles shown in Figure 1 
are 1 in. in diameter, what is the area of 
that part of the rec- 
tangle not covered 
—) by the tiles? 

12. A walk of uniform width surrounds 
a circular grass plat, as shown in Figure 
2. Find the areaofthe plat. Of the plat 
and the walk together. Of the walk. 

~ 13. What is the cost of a floor for a round tower 40 ft. in 

diameter at 32 cts. per square foot? 

14, A round tree trunk has a circumference of 14.13 ft. 
What is its diameter? What is the area of a cross section? 

15. A target is 8 ft. in diameter, the bull’s-eye is 2 ft. in 
diameter, and each of the rings formed by the other circles is 
1 ft. wide. What part of the whole target 
is the bull’s-eye? What part of the whole is 
each ring? 

16. The rotunda of the capitol in Wash- 
‘ington is 98 ft. in diameter. Find the cost of 
a floor for it at 49 cts. per square foot. 
17. What is the cost of carpeting a semicircular platform 20 ft. 
in diameter at $1.20 a square yard, allowing for waste an amount 
equal to 5% of the surface of the platform? 


Dr] 






Fig. 1. 






_ 18. Find the cost of clearing a circular skating space 500 ft. 
in diameter, if the snow is 7 in. deep on the ice, and the cost of 
removal is 5 cts. a cubic yard. 

19. A cow is tethered in the center of a field 100 ft. square. 
with a rope 50 ft. long. Over how many square feet can she. 
graze? Over what fractional part of the field? 

20. The earth is about 8,000 mi. in diameter and makes one: 
rotation on its axis in 24 hr. How far does a point on the 
equator move ina day? Inanhour? Ina minute? 
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HEXAGONS 


AG5. The regular hexagon occurs frequently in nature 
and is much used in architecture and designs. 

It is constructed by drawing a circle and drawing successive 
chords equal to the radius. (See Figure 1.) 





Fig. 1. Fig. 2. 


WRITTEN EXERCISES 


4. Construct a regular hexagon, using dotted lines for the 
sides. 
, . 2. From the center of the figure draw full lines to the cor- 
ners. Along each such line draw short parallel lines as shown 
in Figure 2. The resulting figure is a common pattern among 
snow crystals. 

3. Draw a regular hexagon in dotted lines. By using each 

vertex as a center, draw the curves shown in Figure 3. Com- 
plete the figure and erase the dotted lines. 


| 
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Fig. 4. 





4. Show how to draw the designs of Figures 4 and 5. 
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5. Explain from the figures how to construct a design for 
each of these moldings. 


CYLINDERS 


466. Curved surfaces, like those of sections of stovepipe, 
factory smokestacks, and funnels 
of ships, are called cylindrical sur- 
faces. 


46%. If the ends cf a cylin- 
drical surface are in parallel planes 
the whole is called a cylindet. The 
ends are called the bases. If the 
base is a circle, the cylinder is called 
circular. 





468. Right and Oblique Cylin- 
ders. If the curved surface is per- 
pendicular to the plane of the base, 
the cylinder is called a right cylinder. 
Cylinders that are not right eylin- 
ders are oblique cylinders. 

We shall treat only right circular cylinders, and shall call them 
merely cylinders. 





Right Oblique 


469. Preparatory. : 

1. Wrap a piece of paper around a éylinder. Cutitso that ° 
the edges meet. Trim the ends even with the cylinder. Un- 
roll the paper. What kind of figure is the paper? 
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2. Measure the length and breadth of the paper and find 
the area. What is the area of the curved surface of the cylin- 
der? How does the length of the paper compare with the dis- 
tance around the cylinder? 


4.70. The surface of an object exclusive of its ends is 
_ usually called its lateral surface. 


4°31. The lateral surface of a right cylinder is the product 
of tts altitude and the circumference of its base. 


WRITTEN EXERCISES 
Find the numbers to jill the blanks : 


DIAMETER. ALTITUDE. LATERAL AREA, 
1. 4 in. 10 in. ( ) 
a2 (ED) 31.4 sq. in. 
3.5) 5 in. 62.8 sq. in. 

Solve: 

4. Find the area of the curved surface of the cylindrical 
ES OP caiesin sp gas tank shown in the picture. 


5. What will it cost to paint 
the surface mentioned in Exer- 
cise 4 at $.50 a square yard? 
Test. . 


6. How many square feet 
‘are there in the top and curved 
surface of a gas tank 36 ft. in 
diameter and 45 ft. high? 


7. What will it cost to paint 
the top and curved surface of 
, the tank of Exercise 6 at $.45 a square yard? ~ 





4A'%2. The volume of a cylinder ts the product of tts altitude 
and the area of tts base. 
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WRITTEN EXERCISES 


1. How many cubic feet in a cylindrical tank 1 ft. high, 
whose base covers 40 sq. ft.? In 
a tank 2 ft. high having the same 
base? In one 5 ft. high? 

2. Find the area of the base of 
the water tank shown in the picture. 
From the height given, find the 
volume in cubic feet. 

3. Taking 1 cu. ft. as 74 gal. how 
many gallons does this tank hold? 

4. When the gauge reads 5, it 
means that the waiter is 5 ft. deep 
in the tank. How many gallons are 
there in it then? 





Find the numbers to fill the blanks for these cylinders: 


DIAMETER. ALTITUDE. VOLUME. 
5. 3 in. 8 in. ( ) 
6. ( ) 5 in. 62.8 cu. in. 
enleit: (<2) 12.56 cu. ft. 


g. Find the number of square inches of iron in a stovepipe 
3 ft. long and 6 in. in diameter. 

9. What will it cost to paint the lateral surface of a stand- 
pipe 52 ft. in circumference and 68 ft. high, with open top, at 
35 cts. per square yard? 

10. How many cubic yards of water will the pipe hold? 

11. The pit for a turntable is 24 ft. in diameter and 4 ft. 
deep. Find the cost of excavation at 70 cts. per cubic yard. 

12. A sprinkling wagon has a cylindrical tank 12 ft. long 
and 4 ft. in diameter. How many gallons does it contain? 
(Use 7% gal. = 1 cu. ft.) 

13. How many gallons will the standpipe in Exercise 9 hold? _ 
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14. A drain pipe has an internal diameter of 30 in. It is 
half full of water which flows at the rate of 2 mi. per hour. 
How many cubic feet of water pass any point per minute? 

15. At 7 a.M. a gas tank 220 ft. in circumference is 10 ft. 
high. At 5 p.m. it has been raised to the height of 40 ft. by 
the manufactured gas, none having been consumed. How many 
cubic feet of gas have been manufactured per 
hour? 






16. The production continuing at the same 
| rate, the height of the tank had diminished to 
F7g\ 4 ft. by 1 a.m. Find in cubic feet the average 
S hourly consumption 
from 5 P.M. to 1 A.M. 

17. How many 
gallons of petroleum 
| tt does a well flowing at 

Se a the rate mentioned 
in the picture produce in a day? In a-week? In a year? 

18. What is the capacity of the tanks? 


19, A pipe-line for carrying oil from Pittsburg to New York 
City delivers 300 gal. a minute. How many gallons does it 
deliver in a day? In 365 days? How long would it take 
to empty 100 tanks 
like those above? 


20. The refined oil 
is shipped in tank cars. 
How many gallons does 
this car carry? What 
is the value of such a 
carload of kerosene at 9 
cts. 2 gallon? Of gaso- 
line at 13 cts. a gallon? 





21. A wagon for watering streets had a cylindrical tank 12 - 
ft. long and 3} ft. in diameter. How many gallons did it hold? 
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PYRAMIDS 


473. If pieces of paper be cut like Figures 1 and 2 and 
folded so that the edges of the triangles come together, the 
forms made are pyramids. 


BAN ah 


Fig. 1. Fig. 2. Fig. 3. = Fig. 4, 


4'74. The base, or bottom, of a pyramid may have any 
number of sides. Pyramids are called triangular, square, or 
the like, according to the shape of the base. What kind of fig- 
ures are the other faces of a pyramid? 


4.95. PREPARATORY. 

1. A pupil wrapped a piece of paper around a square pyra- 
mid and trimmed it off even with the base. He also wrapped 
a piece of paper around a rectangular block with base and alti- 
tude equal to those of the pyramid, leaving one end open and 
trimmed off even with the solid. After pasting the margins 
so as to hold the forms firmly in shape, he filled the paper pyra- 
mid with sand and then poured the sand into the paper prism. 
By doing this three times, he filled the prism. 

2, If convenient, perform an experiment similar to this. 

3. The volume of the prism was found to be three times as 
great as that of the pyramid. Their bases and altitudes were 
equal. Hence, the volume of a square pyramid is 4 of the 
product of its base and altitude. 

\ 


4°76. The volume of any pyramid, no matter what its base, 
is 4 of the product oj the altitude and the area of the base. 


398 ? MENSURATION 


WRITTEN EXERCISES 4 


1. Find the volume of a triangular pyramid, the area of 
whose base is 36 sq. in. and whose altitude is 8 in. 


2. The pyramid of Cheops, shown in the picture, stands 
on a square base 746 ft. on a side. What is the area of the 
base? The altitude of 
this pyramid is 480 ft. 
Find its volume. 


3. What kind of fig- 
ures are the lateral sides 
of a pyramid? How is 
the area of a triangle com- 
puted? Find the lateral 
area (surface, excluding the base) of the pyramid of Cheops 
(altitude of side 608 ft.). 


4. Find the numbers to fill the blanks in the following: 





ALTITUDE OF PYRAMID.| BASE (Rectangular). VOLUME, 
10 ft. 4 ft. by 5 ft. ( ) 
16 yd. ¢..) sq.cyd. 1,728 cu. yd. 
Kou saaie) 10 in. by 9.5 in. 1,187.5 cu. in. 
54 in, 16 sq. in. 
75 ft. 51 sq. ft. 





5. A pyramid is 50 ft. square and 75 ft. 
high. Find its volume. 


6. The Washington monument is crowned 
with a square pyramid as shown in the pic- 
ture. The top of the pyramid is 25 ft. above 
its base. Find its volume. 


7. Find the altitude of a pyramid of which 
the volume is 84 cu. ft. and the base is a 
square 6 ft. on a side. 





CONES yes 399 


CONES 
4'7'7. PREPARATORY. 
1. Draw a circle of 3 in. radius. Cut along the circle and » 
along a diameter. 
2. Roll one of the pieces of paper into a form like the ice- 
cream mold and place 
it upright on a sheet of 
paper. Such a figure 
is called a cone. 
3. Mark around the 
base of the cone. _What is the figure thus made? 





4, Measure the diameter of this circle. Compute its cir- 
cumference. 
5, Find the area of the sector which formed the cone. 

6. Cut from cardboard a right-angled triangle having one 
perpendicular side longer than the other. 

7. Set the triangle upright on a piece 
of paper, as shown in the picture, and 
rotate it about the vertical line O B. 

8. What figure does the point A 
trace on the paper? 

9. As the triangle rotates about 
B O, what kind of figure does the hy- 
potenuse generate? 





4.78. The length of the hypotenuse is called the slant 
height of the cone. The point of the cone is called its, vertex. 


4'79. The lateral area of a cone is 4 the product of the perim- 
eter of its base and the slant height. 

Exampte: Find the lateral area of acone having a circum- 
ference of 12 in. and a slant height of 3 in. 

Solution: 4 X3 X 12 sq. in.=18 sq. in. 
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WRITTEN EXERCISES 


1. How many square inches of material are there in the 
crown of this hat, if the band is 18 in. 
long? 

2. Roy and Harold made a tent for 
camping. The radius of the base was 
6 ft., and the slant height 16 ft. 
no many square feet were there 
in its surface? 





3. How many square yards in 
the surface of this tent? What 
would be the cost of duck for the 
tent at 124 cts. a sq. yd., allowing 
for waste an amount equal to 7y 
of the surface of the tent? 

4. What is the area of the surface of a cone made from a 
sector that is 3 of a circle of radius 6 in.? Also one made from 
a sector that is 3 of the same circle? 





480. PREPARATORY. 


1. Jennie wrapped a piece of paper about a cone (Fig. 1) 
and about a cylinder (Fig. 2) having base and altitude equal 





Fig. 1. Fig. 2. 


to those of the cone. What was the shape of the piece of 
paper in each case? 

She rolled the sector into a cone and the rectangle into a 
cylinder and found that three conefuls of sand just filled the 
cylinder. 
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2. The volume of the cylinder was how many times that 
of the cone? The volume of the cone was what part of that 
of the cylinder? 

3. How did their bases and altitudes compare? How is 
the volume of a cylinder computed? 


4, How may the volume of a cone be computed? 


481. The volume of a cone is 4 of the product of the altitude 
and the area of the base. 


WRITTEN EXERCISES 
ind the numbers to fill the blanks : 


1. Qe 3. 4. 
Altitude 3 in. 6 ft. ( ) 3 yd. 
Base 12 sq. in. 40 sq. ft. 12 sq. ft. ( ) 
Volume ( ) ( ) 144 cu. ft. 96 cu. yd. 
SPHERES 


482. If a circle be turned about a diameter as an axis, the 
surface described is called a sphere. The center of the circle 
is the center of the sphere. The space inclosed is called the 
volume of the sphere. 


483. The straight line connecting any point of the sphere 
with the center is called a radius of the sphere. 


484. A straight line passing through the center of a sphere 
and terminated by the surface 
is a diameter of the sphere. 

Marbles, balls, and globes are 
examples of spherical forms. 


485. When a flat sur- 
face or plane cuts a sphere, 
the section made is a cir- 
cle. When the cutting plane 
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passes through the center of the sphere, the circle is called a 
great circle; otherwise, it 1s called a small circle. 

Such circles may be seen by immersing some round object, as an 
orange or a croquet ball, in water to various depths, also by actually 
cutting spherical bodies, for 
example, balls of clay. 


486. The two portions 
into which a sphere is 
divided by any cutting 
plane are called segments. 
When the cutting plane 
passes through the center, 
the segments are equal 
and are called hemispheres. 


What is the shape of the dome of this observatory? 





48'%. PrepaRATORY. 


1. By winding a hemisphere closely with a string and then 
winding this string on the base of the hemisphere, it is found 





that twice as much string is required to cover the convex sur- 
face as to cover’ the base. 

Call the area of the base 1. How does the area of the hemi- 
spherical surface compare with this area?» How does the area 
of the sphere compare with it? 


2. How does the radius of a sphere compare with that of 


one of its great circles? What represents the area of a circle 
of radius r? Then what does 47r? express? 


SPHERES 403 


488. The area of a spherical surface is 4x times the square 
of tts radius. 
WRITTEN EXERCISES 

1. Using the letter z, state the area of a sphere of radius 
ine Gin.) 4:1. 0) yd. 

Thus, for radius 3 in. the area is 36 z. 

2. Using 3.14 as the value of z, compute the area of each 
sphere of Exercise 1. 

3. The radius of the base of the hemispherical dome of an 
observatory is 45 ft. Find the perimeter of the base. 

4. What is the cost of painting the outer surface of the 
dome at 2 cts. a square foot, regarding it as a hemisphere? 


489. PREPARATORY. 

1. Louise modeled from clay a cylinder and a sphere with 
the dimensions given. The 
clay cylinder weighed 30 oz. 
and the sphere 20 oz. The 
weight of the sphere was what 
part of that of the cylinder? 

2. Find the volume of a cylinder whose base has a diam- 
eter 2r and whose altitude is 2r. 

3. According to Exercise 2 what part of this volume is the 
volume of a sphere of diameter 2r? What represents the vol- 
ume of the sphere? 





490. The volume of any sphere of radius r is 4 of the radius 
r times the surface 4ar?. 


WRITTEN EXERCISES 


1. What is the value of 47r3, taking r = 8 and 7 = 3.1416? 

2. What is the volume of a sphere whose radius is 7 in.? 

3. Find the volume of a sphere of radius: 3 ft.; 1 yd.; 2 in.; 
4in.; 5 ft. ar 
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Fill the blanks: 


For any sphere, let d = diameter, a = area, 
r=radius, = v= volume. i 

4, 5. 6. 7. 8. 9. 10. 11. 
Reena 2 RN geen a a 
da Os CC) See ee ees 
Grae Ae eC) 86 IC Gn ere ees 
Dee ACY CP IN SSC) aD ama Are) a 

Solve: 


In the following problems use m = ##, and simplify by canceling 
whenever possible. 

12. Regarding the earth as a sphere of radius 4,000 mi., find 
its volume. 

13. The gilding of a ball on a church spire cost $126.72 at 
$1:12 per square foot. Find the diameter of the ball. 

14. The inner surface of the dome of the capitol at Wash- 
ington is covered by a fresco painting. Regarding the surface 
as a hemisphere 165 ft. in diameter, how many square feet are 
there in the painting? | 

15. A balloon has the form of a sphere 10 yd. in diameter. 
How many square yards of material are needed to make the 
balloon? 

16. What is the cost of inflating the balloon with gas cost- 
ing $1.40 per 1000 cu. ft.? 

17. A kettle is in the form of a hemisphere 28 in. in diam- 
eter. How many cubic inches of water does it hold? How 
many gallons? 

18. On achurch spire there is a ball 2 ft. in diameter. What 
will it cost to gild the ball at $1.20 per square foot? 

19. What represents the volume of a hemisphere of radius 
r? What represents the volume of + of a sphere of radius r? 


20. Express the volume of a sphere whose diameter is d. 
What is the volume when d =15 in.? 
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FRUSTUMS 


491. When a pyramid is cut parallel to the base, a smaller 
pyramid is cut off. What is left is called a frustum of a 
pyramid. 


Frustums of pyramids are common in such forms as are shown below. 
WRITTEN EXERCISES 


1. The chimney in the figure is a frustum of a square pyra- 
mid with the dimensions marked. What is the area of each 
base? What kind of figures are the lateral faces? 
Find the area of one of them. Of all of them. 
What is the total surface of the frustum? 

2. A tin pan measures 8 in. 
by 12 in. on the bottom and 10 
in. by 15-in. on the top; the 
slant height is 6 in. How many square inches of 
tin are required to make it? 














3. A waste basket has regular hexagons as 
_bases and measures 54 in. around the bottom and 
72 in. around the top; the slant height is 17 in. 
How many yards of silk 24 in. wide are required 
to line its inner sides, excluding the bot- 
tom, and allowing 4 yd. for waste? 

4. A manufacturer wishes to pur- 
chase cardboard to make 10,000 lamp-. 
shades; the shades are frustums of 
regular hexagonal pyra- 
mids and measure 15 in. 
around the top and 36 in. around the bottom 
with a slant height of 6 in; he buys card- 
board 19 in. by 24 in. by the ream of 480 sheets and finds that 
10% of each sheet is wasted in cutting. How many reams must 
he buy? 
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4.92. By cutting a cone parallel to the base, a smaller cone 
is cut off. What is left is 
called a frustum of a cone. 






ee Ir 
» 





The objects here pictured 
are frustums of cones. 





If C = convex surface, FR = radius of lower base, 
S = slant height, r = radius of upper base, 
A = altitude, V = volume, 
it can be proved that: 
Bedgc 20 tr) ar. a yee ers. 


These formulas should be used in solving the following exercises. 
Use 22 for m and zimplify by canceling as much as possible. 


WRITTEN EXERCISES 


1. The bottom of a dish pan is 10 in. in diameter, the top 
is 14 in. in diameter, and the slant height of the pan9in. How 
many square inches of tin are required to make it? 

2. A tub is 26 in. in diameter at the bottom, 40 in. at the 
top, and 24 in. high, inside measure. How many gallons does 
it hold? 

3. The slant height of the same tub is 25 in., inside meas- 
ure. How many square feet of lumber are there in it, disre- 
garding the thickness of the lumber? 

4. A lighthouse tower is in the shape of a frustum of a 
cone 20 ft. in diameter at the base, 104 ft. at the top, and 45 
ft. high. The hollow portion within is a cylinder 8 ft. in diam- 
eter. How many cubic feet of masonry in the tower? 

5. The slant height of the same tower is 45 ft. 3 in. What 
will it cost to paint the walls outside and inside at 34 cts. a 
square foot? 


r Mau--tonk of a street sprinkler is in the form of a frustum 
of #vdtie with inside diameters 8 ft. at the bottom and 6 ft. at 
the top, and inside height 5 ft. Find its capacity in cubic feet. 
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REVIEW 


1. If a circle is drawn in a square, as shown 
in Figure 1, what is the area of the circle? 

2. What is the area 
of the part of the square 
not included in the cir- Lb —_—_—<“_] 

4 IN. 
cle? Fig. 1. 
3. Figure 2 shows a walk about a 
semicircular garden. Find the length 
of the outside of the walk. Of the inside. . 

4, Find the area of the garden and the walk. Of the 

garden alone. Of the walk. 





Fig. 2. 


Find the missing numbers in this table of circles : 


DIAMETER. RADIUS. CIRCUMFERENCE. 

17 in. ( ) 
( ) 
( ) 
1 


8.84 ft. 


LATERAL 
AREA, 





) 
150.72 sq. in. 
( ) 226.08 cu. ft. 
62.8 sq. in. 31.4 cu. in. 





Solve : 

13. An assembly hall is in the form, of a rectangle with one 
semicircular end; the rectangle is 20 ft. by 40 ft. What is 
the cost of boards for the floor at $18.20 a thousand feet? 

27 
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14, A wash boiler is 16 in. deep and has the base indicated 
ese SAIN ce cae a the figure. What is its capacity? 





| 15. What is the radius of a circle 
| whose area is 3.14 sq. ft.? 

16. A steam gauge indicates the 
pressure on a square inch. When the 


steam gauge reads 45 lb. it means that the steam pressure 


is 45 lb. on every square inch of inner 
surface of the boiler. At this rate 
what is the entire pressure in tons on 
a cylindrical boiler 2 ft. in diameter 
and 8 ft. long? sn 

17. An 8-sided tent has the dimen- ‘i 
sions indicated. How many square 
yards of canvas are required for it? ee 










18. If the perimeter of the base of a rectangular solid is 


16 and its altitude is 5, what is its lateral surface? 


19. If the lateral surface is 120 and the altitude 6, what is 


the perimeter of the solid? 


20. If the perimeter of the base of a right pyramid is 20 in. 
and the slant height is 18 in., what is the lateral surface? 


21. What is the perimeter of the base, if the lateral surface 


is 200 sq. ft. and the slant height 20 ft.? 


Fill out the blanks for cylinders: 
22. 23. 24... 25. ~° 26. 


Lateral area: A) iC) 180) (Cet ah 
Altitude: a Gr-10z%) ; 3 
Perimeter‘of base: ( ) 20 15 ete) 


Fill out the blanks for pyramids: 

29. 30. 31. 32. 33. 
Slant height: 23 elt tk LO 15 sien) 
Lateral surface: (29) :2400 1 B20 BT, G25 
Perimeter of base: 30 AOL ..( 32) aie ame 


27. 28. 
24 12m? 
(Oe ea 
18 om 
34, 35. 
3.5 ¢) 
(25d? 
8.2), 5d 
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GENERAL REVIEW 


T. Write in words: 
2,100,625; 120,865,407; 6,732.086; 15,905.003005. 


2. Write, using exponents for powers of 10: 
9,000,000: 19,000,000,000. 


Add and test: 
8. 463281 
732008 
496207 
553484 
236729 
808909 
222 
367428 
444333 
222555 





4. 7632845 


— Subtract and test: 


6. 893645 
598764 





Multiply: 


9. 63485 X 363. 10. 


Divide and test 


12. 634889 + 623. 13. 


TAG: 
15. 3; 93 4: 
16. 24; 32; 54. 
Subtract: 


Pipa o ash 
22, 91 — 44, 


17. 
18. 


236 
24, 


4297637 
2330099 
4280691 
2336417 
1234567 
5432098 
6789026 
9998885 
6767676 


- 208763 


145679 





46390 X 879. 


548623 + 1287. 


fa eae Oieretre 

to) Lope ios 
ion G ws ycheg (Se 

123; oF; 14 

pA Qt: 

o- SO 
Scot 

123 — 975 
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5. 96.514 
109.009 
136.705 
297.894 
633.946 
525.893 
600.009 
200.946 
111.222 
333.444 





8. 106 .00897 


11. 


19. 
20. 


25. 
26. 


24 .36899 


49.0076 X 129.7. 


- 18.6032 + 1.763.. 
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Multiply: 
a7. § x48 29. § xX 13. Si. yx ee 
28. 14 X 43. 30. 53 X 68. 32. 124 X 334. 
. Divide: 
33. 2 — i: 35. 4 eae to: 37 fr ae sy 
34. 44 + 33. 36. 54 + 144. 38. 83% + 44. 
Add: 
89. 17da.15hr. 40. 125 mi. 205 ft. 41. 40 bu. 3 pk. 
183 20 368 735 87 2 
Subtract: 
42.53 gal. 1 gt. 435 12'yd.2 ft. 44.127 cu. yd. 8 ou Tt: 
19 3 7 2 99 19 
Multiply : 
45.17 A.40sq.rd. 46. 45 gr. 11 doz. 47. 6 mi. 5,000 ft. 
5 15 9 
Divide: 


48. 9)23hr.45 min. 49. 15)226 yd.1ft. 50. 121)400 ft. 9 in. 


51. Find the amount of the following bill: 





Sept.6 1 enameled dish pan. $.75|Sept.8 1 4-inch bit.......... $.45 

1 " basin.... .20 1 pt. turpentine....... 10 

1 8-quart pan....... 14) “ 10 oil and turpentine.... .10 

PLOT OULEY <Gisac nce US) 12 Tabeamer.. . cutee eee 25 

ee SOTERA ais os aha ot eh .90 1 serew-driver........ 18 

TW TONCO ace itesgns 45 1 flour sieve. $254.5.iste .20 

2 oz. 2-inch brads.... .12| ‘15 2 asbestos mats....... .10 
2doz. wardrobe hooks .20| ‘17 1 letter plate ........ 50% 

hes ate aera tone ne 10 3 papers tacks... we 15 

1 pair 8-inch pliers... .60} ‘‘ 21 1 chopping knife ..x.. .25 

1 DERPO RC oe. at Maret .75| “ 25 4 Welsbach gas lamps. 4.00 

LT planed 205 ok cnttiees 125) “S27 i box tapers <a. saan .10 


1 j-inch bit......... 20 Ikgas' lighter:.......iee% 25 
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52. Mr. Marsh’s grocery bill for November contained items 
costing the following amounts: 


Nov, 1-2 4-8 9-14 15-20 21-25 26-30 
$0.15 $0.53 $0.15 $0.10 $0.48 $0.18 
.05 75 .38 75 06 30 
15 .25 .22 .30 12 12 
44 .22 15 .26 15 20 
15 -10 .10 maid .08 - .28 
.08 .30 14 13 -10 .20 
15 .10 .25 18 .20 .10 
24 .10 .30 24 .05 .10 
.30 215 24 06 .10 .09 
.25 22 200 .09 35 215 


Find the total of the bill. : 
_ 43. How many quarts in 4 bu. 3 pk. 7 qt.? In 10 bu. 1 pk. 

5 qt.? 

54, How many square inches in 1 sq. yd.? 5 sq. ft.? 100 
sq. ft.? 

55. How many yards, feet, and inches in 1,620in.? In 2,000 
in.? 

56. How many days, hours, and minutes in 8,256 min.? In 
12,000 min.? 
Express decimally to the nearest thousandth: 


57. 4 ft. 59. +4, yd. 61. 44 gal. 63. 23, mi. 
58. +4 bu. 60. =% hr. 62. 14 da. 64, 913 cu. yd. 


65. Express decimally as days: 3 da. 19 hr. 40 min. 

66. Express decimally as miles: 5 mi. 80 yd. 2 ft. 

67. Express 7.65 gal. as gallons, quarts, and pints. 

68. A chimney 115 yd. high is built at the rate of 2 yd. } 
ft. 8 in. per day. How many days are required to build it? 

69. Find the cost of 6 sacks of flour’at 99 cts. a sack. Of 
12 shirts at 99 cts. each. Of 7 dozen handkerchiefs at $1.99 
a dozen. 
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70. What is the area of a floor 16 ft. by 25 ft.2 What ae 
at cost at 25 cts. a square foot? 


71. 100 oranges sold for $1.50. Find the rate per dozen. 
72. 25 cans of corn sold for $3.75. Find the rate per dozen, 
Find the cost of: 

73. 27 lb. sugar at 54 cts. a lb. 

74, 38 lb. steak at 19 cts. a lb. 

75. 176 lb. coffee at 334 cts. a lb. 

76. 15 lb. 4 oz. tea at 80 cts. a lb. 

77. 197 lb. crackers at 12} cts. a lb. 


78. What is the cost of 1 T. of range coal at $7.25 a ton, and 
‘100 lb. of cannel coal at $8 a ton? 

79. A butcher sold a lamb as follows: leg, 22.2 lb. at 14 cts.; 
join, 17.5 lb. at 11 cts.; rib, 14.5 lb. at 10 cts.; chuck, 19.8 lb. 
at 4 cts. What did he receive altogether? 


80. What is the cost of 12 chairs at $1.124 each? 

81. What is the cost of 8 books at $.874 each? 

82. How many flags at $15 each can be bought for $285? 

83. How many wagons at $874 each can be bought for 
$2,450? 

84. In a certain year the ten leading butter states of the 
United States produced the following amounts: 


MILLION | MILLION 
s Pounps. 


139 inol 87 


, 115 1 82 

Pennsylvania..... 111 | Michi 68 
Wisconsin 107 c 60° 

88 55 





Represent these amounts graphically to the nearest 10 million, 
using parallel lines. 
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85. In a recent year 99,311,678 Ib. of erude rubber were 
imported into the United States; the average price was $4.47 
per pound. What was it worth? 

86. Spain yields 32,800 T. of cork annually, valued at $183 
aton. What is the yield worth? 

87. The area of Douglas Park in Chicago is 179.79 A.; it is a 
rectangle about $ mi. wide. How long is it in miles? In feet? 

ss. A man set out geraniums 8 in. apart along a bed 5 yd. 
2 ft. 4 in. long. If the end plants stand 4 in. from the edges 
of the bed, how many plants were required? 

89. What is the cost of a hardwood floor for a room 15 ft. 
by 18 ft. at 90 cts. a square yard? 

90. A rug 9 ft. wide covers 12 sq. yd. of floor. How long 
is the rug? 

91. A manufacturer wishes to make 25 dozen tables 44 in. 
wide and 10 ft. long, with square ends. How many square 
feet of lumber are required to make the tops? 

92. In 1900 there were manufactured in the United States 
1,825,769 watch movements. If these were placed side by 
side on a straight line, find the length of the line, estimating 
that, on an average, one watch would require 2 in. 

First make a rough estimate in miles. 

93. The fence around a rectangular corner lot is 279 ft. 
long. Find the frontage of the lot on both streets together. 

94, A boy measured the side of the house with a stick which 
he thought was a yard long, and reported the house to be 42 
ft. long. He afterward found that his stick lacked 2 in. of 
being a yard long. What was the length of the house? 

95. A room 21 ft. by 18 ft. is to be covered with carpet 27 
in. wide, the breadths running the long. way of the room. The 
cost of sewing is 3 cts. per yard of seam, the cost of the carpet 
is $1.124 a yard, and the cost of laying, ct. ayard. Find the 
cost of the carpet put down. 
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96. A farmer put 671 bu. of apples into barrels holding 2 bu. 
3 pk. each. How many barrels were required? 


97. 4 is what per cent of 32? Of 24? Of 12? Of 10Cr 

98. 5 is 10% of what number? 6 is 6% of what number? 

99. A 10% cut in the wages of the Rhode Island cotton- 
mill operators reduced their weekly earnings $20,000. How 
much had they been receiving a week? 


_ 100. Wages of 75,000 operatives earning $10 a week were cut 
8%. What was the reduction of their total weekly earnings? 

101. Ice-cold water increases 4% of its volume if heated to 
the boiling point. What is the volume of boiling water which 
measured 5 gal. 3 qt. 1 pt. when ice-cold? 


102. If oak wood is burned, the ashes weigh about 3% of the 
original weight of the wood. How many pounds of wood are 
burned in producing 5 lb. of ashes? 

103. In a recent year 39,673 applications were made for pat- 
ents at the Patent Office in Washington; 26,418 were granted. 
What per cent of the number of applications was this? 

104. 1,802 of these applications were made by foreigners. 
How many per cent of the total were made by Americans? 

105. An ocean steamer requires provisions as follows: 

20 T. of flour and 125% as many tons of potatoes. 
2,000 qt. of milk and cream, and 75% as much ice cream. 
35,000 lb. fresh meat; 83% as much fish, and 14% as much salt 
meat, , 
How many pounds of fish are required? Of salt meat? How 
many quarts of ice cream? How many tons of potatoes? 

106. The total coal production of the United States in 1903 
was 359,421,311 T., an increase of 19% over 1902. How many 
tons were produced in 1902? 

107. The value of the coal produced during a recent year 
was $504,190,733, an increase of 38% over the previous year. 
What was the value of the product of the previous year? 
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108. 1,000,000 bales of cotton often change owners on the 
New York Exchange in one day during the winter season. 
What is the value of such a sale at 12 cts. a pound, allowing 
500 lb. to the bale? 

109. A cotton gin cleans 1000 lb. of cotton in the time it 

would take a man to clean 5 lb. The cotton gin does how 
many times the work of one man? 

110. Find the total number of bushels of wheat received in 
the markets of these 
cities on the date of 


The receipts of wheat were as follows: 


the statement. On To-day. A year ago. 
the same date a year Chicas 5, ne 136,208 
before. Milwaukee ,160 880 
111. If the wheat Minneapolis ‘71,200 132,050 
was sold at an aver- Duluth 6,953 17,260 
age price of $.75 a St. Louis.. 23,000 28,000 . 
bushel, what was its Kansas City 18,900 36,000 





value in each case? 

112. What was the brokerage for selling each amount at 
$7? 

113. Mr. Roe sold 5 shares of a carpet company’s stock at 
$110 a share. How much was this above the par value of the 
stock? How much did he gain on 5 shares bought at par? 

114. An investor in the stock of a cement company sold ten 
100-dollar shares at $90 each. How much below par was 
this? If he bought them at par how much did he lose? 

115. A broker sold 150 shares of copper stocks at $125 a 
share and charged 4% brokerage. How much did the seller 
receive? 

116. What did 75 shares of railroad stock at $110 per share 
cost a purchaser, with brokerage, 4%? 

117. Mr. White’s broker sold 25 shares of railroad stock for 
him at $116 a share, 4% brokerage. What did Mr. White 
receive? 
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118. A man bought 50 shares of Pullman Palace Car stock 
at 220. If an annual dividend of 8% is paid, how muth does 
he receive a year? What per cent of the amount invested is 
this? 

119. In Galveston, Texas, 11,000,000 cu. yd. of earth were 
used to build an embankment, costing 184 cts. per cu. yd. 
To pay for the improvement the city issued $1000 bonds. 
How many were required? 


120. A collector was to receive 2% of the first $5,000 of his 
receipts and 14% of the remainder of his receipts. He turned 
in $8,934.20. How much did he collect? 


121. A commercial traveler receives a commission of 5% on 
his sales; on Tuesday his sales amounted to 3 times as much 
as on Monday; his commission for the two days was $24. 
How much were his sales for each day? 


122. Four workmen receive together $546 for a job on 


which they worked 30, 24, 20, and 17 days, respectively. How 
much should each one receive? 


123. Taking the population of the United States to be 76,- 
000,000, how many bushels of wheat are required to feed the 
people, allowing 42 bu. to each inhabitant? 


124. The wheat crop of the world in a recent year was 2,226,- 
745,000 bu.; this was only 95% of the demand. How many 
bushels did the crop lack of supplying the demand? 


125. In another year the crop was 2,879,924,000 bu., which 
was 113% of that year’s demand. How many bushels were 
there in excess of the demand? 


126. 47,000,000 A. of wheat were sown in this country in 
one year. How many bushels of seed were required, ee 
13 bu. to the acre? 


127. 50,000 men are engaged in the Dakotas during a wheat 
harvest. At $65 a month, how many dollars does it take to 
pay them for July and Aueaat? 
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128. In a recent year Minnesota sowed 5,000,000 A. of 
wheat and harvested 78,000,000 bu. What was the yield per 
acre? 

129. Pennsylvania consumed ;; of her wheat crop of 26,000,- 
000 bu. How many bushels were shipped out of the state? 

130. A cargo of wheat on the Great Lakes contained 360 
carloads of 700 bu. each. How many bushels was this? 

131. How many boatloads of 180,000 bu. each does the ele- 
vator in the picture hold? How many carloads? 


132. How many times would the annual wheat yield of Minne- 
sota (about 80,000,000 
bu.) fill the elevator 
shown? 


133. Recently, Min- 
nesota’s wheat crop 
(see Exercise 132) was 
14 times as large as that 
of Great Britain, twice 
that of Australasia, and 
62 times that of Egypt. 
How many bushels 
were grown by each? 


134. A New England cotton mill uses 15 bales of 500 lb. 
each a day. How many tons does it use in 300 days? 





135. This mill employs 600 hands and has a weekly pay roll 
of $2,000. What is the average weekly wage for each em- 
ployee? 

136. A cotton entation of 600 A. yields 250 lb. of cot- 
ton an acre. How many 500- pound bales are produced? 
What is the value of the cotton at 12 cts. a pound? 

137. For each pound of cotton of Exercise 136, 24 lb. of seed 
were obtained. -How many pounds of cotton See did the 
plantation yield? 
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138. The total wheat crop of the United States in a certain 
year was 670,000,000 bu., of which 40% was consumed at 
home. How many bushels were consumied at home? How 
many were exported? 


139. Recently, America produced 769,000,000 bu., or about 
4 of the world’s production. What was the approximate pro- 
duction of wheat in that year? Europe produced 1 of this 
amount. How many bushels was this? 


140, There were in the same year 550,000,000 bread eaters 
in the world, consuming 44 bu. per capita. How many bush- 
els were consumed? Was the wheat crop sufficient to meet 
the demand? 


141. The lower Mississippi basin and Atlantic slope is the 
greatest cotton producing region in the world; its area is }4 
of that of the United States. Taking the latter to be 3,025,- 
600 sq. mi., how many square miles are there in the cotton 
region? 

142. A cotton plantation contained 675 acres. Allowing 250 
lb. to the acre and 500 lb. to the bale, how many bales are pro- 
duced by the plantation? 


143. The planter sells his cotton for 10 cts. a pound. Find 
the value of one bale. Find the value of one season’s product 
from this plantation. 


144, 28 million acres of cotton were erown in the United 
States in 1903; the total crop was 10,758,000 bales. What 
was the average yield in bales per acre? In pounds per acre? 


145, What was the total value of this product at 12 cts. a 
pound? 


146. Nearly all of the raw cotton grown in the United States 
is shipped to the northern states or to Europe, for manu- 
facture. 6,482,849 bales were exported to Europe in 1903. 
According to Exercise 144 how many bales were retained at 
home? What per cent (within 1%)? 
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147. Refined oil is exported in 5-gallon cans. A certain 
factory for making cans has a daily capacity of 70,000 cans. 
How many gallons of oil can be shipped in the cans that it 
makes in one year (300 days)? 

148. In 1880 two men could solder 1000 cans in a day; by 
use of the latest machinery, three men can now solder 24,000 
cans ina day. Taking the wages to be the same, the cost of 
soldering a can now is what part of the cost in 1880? 

149. In a recent year the Standard Oil Company imported 
60,000 tons of tin, which cost $10,000,000. How much was 
this a pound? 

150. In 1872 the United States exported 16,363,975 gal. of 
crude oil; in a recent year it exported 134,892,120 gal. What 
was the percentage of increase? 

151. The world’s production of petroleum in one year was 
recently 5,000,000,000 gallons, of which the United States pro- 
duced 24 billions and Russia 24 billions. How many gallons 
were produced by all other countries? 

152. In a certain leap year there was built on an average 1 
oil tank a day; the tanks averaged in capacity 30,000 bbl. 
What was the total tankage added in this year? 

153. The average cost of the tanks mentioned in Exercise 
152 was $8,500 each. What did these tanks cost? 

154. What is the value of 1,500 tons of steel rails at $28 
a ton? 

155. The following list shows the annual capacities of the 
leading steel manufactories. Find the total capacity: 

Carnegie ....... 2,000,000 tons | National.......... 2,580,000 tons 
Federal Steel... 2,310,000 ‘“ Am. Steel and Wire 935,000 “ 

156. In 1890 the value of the steel exports of this country 
was $27,000,000; their value in 1900 had increased 480%. 
What was this value? In 1897 the value was $62,737,000. 
What was the percentage of increase from 1897 to 1900? 
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157. The area of the United States is 3,029,600 sq. mi. The 
coal fields underlie +4, of the country. How many square 
miles of coal fields are there? 

153. In a recent year, 258,372 T. of bituminous, or soft, coal 
were mined in the United States, taken from the following 
regions: 


Appalachian field......... 659%.) Westerm field a, ....chte 2, 0 os 12% 
Cental meld ats 2208.22 Ac 15% | Other fields...... ine Bway 8% 


How many tons were produced by each? 

159. When goods listed at $45 are purchased at a discount 
of 4, and 20%, what is their cost? 
What is the interest on: 

160. $500 at 34% for 1 yr. 8 mo. 6 da.? 

161. $625 at 4% for 2 yr. 10 mo. 15 da.? 

162. $1200 at 24% for 5 yr. 6 mo. 28 da.? 

163. $985 at 3% for 4 yr. 0 mo. 17 da.? 

164. $725 at 44% for 5 yr. 3 mo. 0 da.? 


Fill out the blanks for cylinders: 


165. 166. 167. 168. 169. 170. 
Volume: ey) €i,) (cz) 200 640 800 
Altitude: 12 20 30 20 16 C-) 
Area of base: 16 25 14 oe (rae), 25 


Determine the numbers to fill the blanks: 


VOLUME OF PYRAMID. AREA OF BASE. ALTITUDE. 
171. 432 cu. ft. ( ) 12 ft. 
172. 96 cu. in. - 36 sq. in. ( ) 
173. ( ) 225 8q. it. 13it 


174. What is the volume of a cone whose base contains 18 
sq. ft. and whose altitude is 27 ft.? 


‘S 
175. How is the lateral area of a cone found? What is the 
lateral area of a cone of radius 6 in. and slant height 20 in.? 
176. Find the area of, the surface of a sphere of radius 3 in. 


SUPPLEMENT 


THE METRIC SYSTEM 


i. The metric system of measures is called international 
because it has been adopted by the following 43 governments: * 


Argentina 

Austria-Hungary and 
territories 

Belgium 

Bolivia 

Brazil 

Bulgaria 

Central America 

China (28 ports) 

Chili 

Colombia 

Costa Rica 

Cuba 

Eeuador 

Egypt 

Finland 


France 

French Colonies (includ- 
ing Madagascar) 

Germany 

Greece 

Guatemala 

Haiti 

Holland and dependen- 
cies 

Honduras 

Italy and onendenci 

Japan 

Java 

Mauritius and depend- 
encies 

Mexico 


Nicaragua 

Norway and Sweden 

Ottoman Empire 

Peru 

Philippines - 

Porto Rico 

Portugal, 
Madeira 

Roumania 

Russia 

Salvador 

San Domingo 

Servia 

Spain and colonies 

Switzerland 

Uruguay 


Azores, and 


In the United States and Great Britain the use of the system is 
permitted by law, but not made compulsory. 

It has not been recognized by law in Morocco, Denmark, Persia, 
Siam, the interior of China, and among the African races. 

Although the international system of measures has not yet been 
adopted by the United States, our large and growing international 


commerce requires acquaintance with it. 


The system is already used 


to a large extent in the United States by manufacturers for export 


and by scientists. 


* The statements of this page and a few 0 of the exercises following are 
taken from the report of the Committee on Coinage, Weights and Measures 


of the 57th Congress. 
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2. A unit of each denomination is always 10 times as large 
as the unit of the next lower denomination. This makes the 
computations conform to the scale of 10, and hence the system 
is often called the decimal system. 


Linear Measure 


3. The common units are the meter, the centimeter, the 
millimeter, and the kilometer. 


. The meter is 39.37 in. long and is used in quite the same 
way as the yard is used in this country. 


LINEAR MEASURE 


10 millimeters = 1 centimeter 10 meters = 1 dekameter 
10 centimeters = 1 decimeter 10 dekameters = 1 hektometer 
10 decimeters = 1 meter 10 hektometers = 1 kilometer 





1 DECIMETER. - 


The following are standard abbreviations: 


mm. for millimeter m. for meter dm. for decimeter 
em. ‘ centimeter km. ‘ kilometer 


TABLE OF EQUIVALENTS 


1 yard = .91 meters 1 meter = 39.37 inches 
1 mile = 1.61 kilometers 1 kilometer = .62 miles 


Only one unit is commonly used to express a magnitude. For 
small lengths the millimeter is used. A board would be described as 
23 millimeters thick, not 2 centimeters 3 millimeters, just as we say 
a 10-qt. bucket, not a 2-gal. 2-qt. bucket. For greater lengths, centi- 
meters, meters, and kilometers are the usual units. Thus: 


36 cm. is read 36 centimeters, 
732m. ‘“ “ 7 and 32 hundredths meters, 
56.47 km. “ “ 56 and 47 hundredths kilometers. 
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ORAL EXERCISES 


Read the following : 
1. 3.5 m.; 84 mm.; 27 cm. 
2. A board is 18 mm. thick. 
3. A picture is 27 em. by 32 cm. 
4, A remnant of silk contains 3.27 m. 
5. From Paris to Calais is 295.32 km. 
6. A foot is 30.5 cm. long. 


WRITTEN EXERCISES 


. What is the cost of 7 m. of cloth at $1.80 a meter? 
- What is the cost of 9.2 m. of ribbon at $.35 a meter? 
- What is the cost of 17.46 m. of lace at $.55 a meter? 
4. How many square meters of carpet will it take to cover 
a floor 6 m. long and 5 m. wide? One 7.2 m. long and 3.45 m. 
wide? 
5. A rope is 5.36 m. long. How many em. long is it? 
6. How many cm. are there in 16 m.? In 60 mm.? 
7. Which divisions of the scale on the opposite page are 
centimeters? Which are millimeters? 
8. How many rounds are there in a ladder 12 m. long 
when the rounds are 40 cm. apart? 
9. How many meters of ribbon would be required to make 
35 badges 20 cm. in length? 
10. If the current of a river flows 2,160 m. an hour, how ~ 
many meters does it flow in a minute? 
11. 1 meter =( )decimeters? 1m. =( Yem.? 
12.. Peo = ( )som.? fdm?="¢7)mm.? Pmm. = .001 of 
eit)? oh.em.=*,01. of a (4) tr-didmize Nota ( )? 
13. What are the common international units of length? 


QO oOo = 


14. Express a decimeter in inches. A millimeter. 
28 
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15. The United States postal service accepts packages not | 
over 30 cm. in length, 20 em. in width, and 10 cm. in thick-— 
ness. Express the dimensions in inches. 


16. Express the following barometric readings in centime-— 
ters: 29.8 in., 30.1 in., 28.6 in. 

17. Taking i m. = 3} ft., how many meters in a mile (to 
nearest meter)? | 

18. The distance from Paris to Rouen is 136 km. Express_ 
_ this distance in miles (to nearest mile). 


Square Measure 


4. The common units are the square meter (sq. m.), 
Square centimeter (sq. cm.), the square millimeter (sq. mm.), 
and the square dekameter, the square hektometer, and the 
square kilometer (sq. km.). ; 
The square dekameter and the square hektometer when used to_ 
measure land are called, respectively, the are and the hektare (ha.). 


SQUARE MEASURE 


100 square millimeters = 1 square centimeter ° 
100 square centimeters = 1 square decimeter 
100 square decimeters = 1 square meter 

100 square meters = 1 square dekameter 
100 square dekameters = 1 square hektometer 
100 square hektometers = 1 square kilometer 


TABLE OF EQUIVALENTS 


1 square yard = .84 square meters | 1 square meter = 1.2square yards 
1 acre .405 hektares 1 hektare = 2.47 acres 


ll 


WRITTEN EXERCISES 


1. How many square millimeters are there in 2 sq. cm.? 
How many square centimeters are there in 4 sq. m.? How 
many square millimeters in 1 sq. m.? “a 
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2. How many square meters are there in 1 are? How many 
res are there in 2 ha.? 


3. How many hektares are there in a square kilometer? 
4, If a square centimeter of gold leaf is worth 3 cts., what. 
is the cost of 10 sq. m.? . 

5. 30 ha. are about how many acres? 50 hektares are about: 
how many acres? 

6. How many square meters are there in the surface of a 
street 20 m. wide and 5 km. long? 

7. A floor is 5.2 m. by 8.4 m. How many tiles 7 em. by 
13 cm. would be required to pave it? 

8. A lot contains 2.7 ares; the owner refused an offer of 
$1,800 an are for it; afterward he sold ‘it for $20 a square 
meter. Did he gain or lose, and how much? 

. 9. The distance from Paris to Orleans is 121 km.; the 
railway is a double track, and the rails are 4 m. long. How 
many rails are used? 

10. The roadbed of the railway just mentioned is 15 w 
wide. How many hektares does it contain? 


Cubic Measure 


5. The cubes of the various linear units are used as meas- 
ures of volume. The most important are the cubic meter (cu. 
m.), the cubic decimeter (cu. dm.), the cubic centimeter (cu. 
em.), and the cubic millimeter (cu. mm.). 


CUBIC MEASURE 


1000 cubic millimeters = 1 cubic centimeter 
1000 cubic centimeters = 1 cubic decimeter 
1000 cubic decimeters = 1 cubic meter 
1000 cubic meters = 1 cubic dekameter 
1000 cubic dekameters = 1 cubic hektometer 
,1000 cubic hektometers = 1 cubic kilometer 
The cubic meter is called a stere when used in measuring wood. 


426 SUPPLEMENT 


TABLE OF EQUIVALENTS 
1 cubic in, — 16.4 cubic centimeters | 1 cubiccentimeter =.061 cubic in. 


1 cubic ft. = 28.3 cubic decimeters | 1 cubic’ decimeter =.035 cubic ft. 
1 cubic yd.= .76 cubic meters 1 cubic meter = 1.31 cubic yd. 


WRITTEN EXERCISES 


1. If a cubic meter of granite weighs 7 metric tons, what is 
the weight of a block 5.5 m. long, 3.75 m. wide, and 2.4 m. thick? 
_ 2 How many cubic meters of earth are there in an exca- 
vation 4 m. long, 6.5 m. wide, and 2.2 m. deep? 

3. How many wagon loads of earth of 1 cu. m. each are 
removed in excavating a cellar 5 m. long, 4.5 m. wide, and 
2.8 m. deep? 

4, How many cubic centimeters are there in a package 30 
em. by 20 cm. by 10 cm.? - 

5. How many steres of wood are there in a pile 10.5 m. 
long, 1 m. wide, and 2.5 m. high? How many cords? 

6. At $7.50 a cubic meter what is the cost of a bridge pier 
10.5 m. wide, 3 m. thick, and 13 m. high? 

7. How many cubic meters are there in the capacity of a 
car 10 m. long, 2.5 m. high, and 2 m. wide? How many cubic 
feet? 

8. On ocean steamers 4 cubic meter is sometimes allowed 
for a passenger’s baggage. A traveler has a box 42 cm. by 48 
em. by 76 cm., a trunk 32 cm. by 80 cm. by 50 em., a chest 45 
em. by 52 ecm. by 62 em., and a box 30 cm. by 40 cm. by 105 
em. Has he excess baggage? If so, how much? What is the 
charge for the excess at $10 a cubic meter? 

9. A block of granite was 10.4 ft. long, 3.5 ft. wide, and 
2.7 ft. thick. How many meters long, wide, and thick was it? 
How many cu. m. in its volume? (Use 1 ft. = .3033 m.)> 

10. How many steres of wood are there in a cord of 4-ft. 
wood? 
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Measures of Capacity _ 


6. The liter (1.), hektoliter (hl.), and kiloliter (kl.) are the 
common units for liquid and dry measures. The capacity of 
the liter is 1 cubic decimeter. 

In countries where the metric system is in use, the liter 
corresponds to the English quart measure. That is, just as 
milk is sold in New York City by the quart, it is sold in Paris 

by the liter. 


MEASURES OF CAPACITY 


1 deciliter 
1 liter 
1 dekaliter 


1 hektoliter in Se SY 
1 kiloliter CU. DM. EMER: 


i} 


10 centiliters 
10 deciliters 
10 liters 

19 dekaliters 
10 hektoliters 


ll 


I 





ll 


ll 


TABLE OF EQUIVALENTS 


1 dry quart =1.1 liters 1 liter = .91 dry quart 
1 liquid quart = .95 liter 1 liter = 1.06 liquid quart 
1 bushel = .35 hektoliter 1 hektoliter = 2.84 bushels 





WRITTEN EXERCISES 


1. How many liters of water are there in a tank 3 dm. by 
18 dm. by 7.5 dm.? 

2. A water tank has a capacity of 1 cu. m. How many 
liters does it hold? 

3. How many hektoliters of grain are there in a bin 4 m. by 
Do m..by 2 m.? 

4. A grocer bought beans at $2 a hektoliter and sold them 
at 3 cts. a liter. What per cent did he gain? 

5. A milkman sold 5 kl. of milk in a month at 5 cts. a liter. 
To how much did the sales amount? =~ 

6. A tank 1 m. wide, 5.5 m. long, and 20 cm. deep is full 
of water. How many liters does it hold? How many quarts? 
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7. If the rainfall is 11 cm. for a certain month, how many 
cubic centimeters of water fall on an are of land? How many 
kiloliters?. How many gallons? 


8. 2.5 kl. of olive oil was put up in bottles sag 5A 
each. How many bottles were used? 


9. A cylindrical tank of radius .52 m. is filled with water 
to a depth of 2.58 m. How many liters of water are there in 
‘the tank? How many quarts in the tank? 


_ 10. 2 deciliters are what part of a liter? Of 7 dekaliters? 
Of 5 hektoliters? . 


‘Measures of Weight 

%. The weight of a liter of water at a fixed temperature 
is taken as a unit of weight and is called a kilogram or simply 
a kilo. The common units of weight are the gram (g.), the 
centigram (cg.), and the kilogram (kg.) 


The kilo is about 2.2 lb. and is used in the same manner 
that the pound is used in the United States. 


MEASURES OF WEIGHT 


10 centigrams = 1 decigram 

10 decigrams = 1 gram 

10 grams = 1 dekagram 

10 dekagrams = 1 hektogram 

10 hektograms = 1 kilogram 

1000 kilograms = a metric ton = 

the weight of 1 
cu. m. of water. 


ll 





The weights most commonly used are the kilo and the gram. 


TABLE OF EQUIVALENTS 


1 pound avoirdupois = .45 kilogram ‘ 
1 kilogram = 2.2 pounds avoirdupois 
1 ton : = .91 metric ton 


1 metrie ton = 1.1 ton 
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WRITTEN EXERCISES 


1. .5 of a kilogram is how many grams? 


2. A cubic decimeter of water weighs how many grams? 
How many kilograms? 


ONE DECIMETER 





1 CU. DM, OF WATER=1LITER AND WEIGHS 1 KILO. 


3. Alcohol is..83 as heavy as an equal volume of water. 
A liter of alcohol weighs how many grams? What part of a 
kilogram? How many pounds? 

4, A tank holding 5 cu. m. of water weighs how many 
metric tons? How many English tons? 


5. A tank whose volume is 1 cu. m. contains how many 
liters? How many kilos does the water weigh? How many 
pounds? 

6. If the weight of ice is .92 of that of water per volume, 
what is the weight in kilos of a block of ice .2 m. by .2 m. 
by 5m.? What is the weight in pounds? 

7. Petroleum is .7 as heavy as water per volume. What. 
is the weight in pounds of 1 cu. m. of petroleum? 

gs. Express 5 centigrams as grams, 3 decigrams as grams). 
and add the results. 

9. Express as kilos, 6 hektograms+4 dekagrams + 3 
grams. 

10. Express as hektograms, 9 dekagrams + 5 grams + 8 
centigrams. 

11. A cubic foot of water weighs 1000 .0z. How many grams: 
is this? How many kilograms? 

12. A tank 40 ft. long, 10 ft. wide, and 5 ft. deep holds how 
many cubic feet of water? How many pounds would the water 
weigh? How many kilograms’ 
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REVIEW 


1. If the metric system were used altogether in this coun- 
try, what points of superiority would it have over the Anglo- 
American system? 


2. A meter being about 1, yd., how many square yards 
are there in a square meter? 


3. What is the cost of making.a cement sidewalk .875 km. 
long, 3 m. wide at 65 cts. a square meter? 


4. 1 cu. dm. of water weighs about 2.2 lb. What is the 
weight of the water in a tank containing 5 cu. m.? 


5. 4 steres make a wagon load of wood. How many loads 
of wood are there in a pile 10} m. long, 1 m. wide, and 23 m 
high? 

6. The Eiffel tower is 300 m. high. About how many 
feet high is it? 

7. Since a cu. dm. of water weighs 2.2 Ib. and granite is 2.7 
times as heavy as water, what is the weight of a granite block 
2m. by 3 m. by 54 m.? 

8. Copper is 8.8 times as heavy. as water per volume. A 
cube of copper of edge 10 em. weighs how many kilograms? 

9. How many square meters are there in the floor of a 


room 6 m, long and 5 m. wide? How many tiles 1 dm. square 
will it take to cover it? 


10. The weight of a liter of hydrogen is .07 of the weight of a 
liter of air, and 1 liter of air weighs 1.293 g. What is the weight | 
of 1 liter of hydrogen? 


11. A cylindrical granite shaft is 2 m. in diameter and 10 
m. high. If the stone is 2.7 times as heavy as water Pee vol- 
ume, what is the weight of the shaft? 


12. The Singer building in New York City is 612 ft. high. 
How many meters high is it? 
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YHE INTERNATIONAL’ SYSTEM AND THE ANGLO-AMERICAN 


’ SYSTEM CONTRASTED 


4 a ANGLO-AMERICAN. Vid: INTERNATIONAL. 
i YD, BES IN. METERS. 
12 2 if 127 
9 1 8 9.18 
14 0 11 14,11 
6 2 5 6.25 
i 1 10 7.20 
Du 0 5 49.01 
2. Reduce to inches : Reduce to millimeters : 
3 mi. 5 kilometers _ 
167 rods 6 hektometers 
3 yd. : 7 dekameters 
Dette 1 meter 
9 in. 5 decimeters 


1 centimeter 
2 millimeters 


Ans., 223,287 in. Ans., 5,671,512 mm. (by inspection). 
3. Find the contents of a tank: 
8 ft. 4 in. long 2.5 m. long 
5 ft. wide 1.52 m. wide 
2 ft. 5 in. deep 80 cm. deep 
Ans., 100 cu. ft. 1,200 cu. in. Ans., 3.04 cu. m. 


4. What is the pressure on the bottom when the tank is 
filled with water? 
Ans., 1.049 lb. per sq. in. Ans., 80 g. per sq. cm. (No com- 
putation needed, since 1 cu. em. 
of water weighs 1 g., and the tank 
is 80 cm. deep.) 
5. Find how much the tank holds: 
in gallons: (1 gal. = 231 cu. in.), In liters: 
Ans., 753535 gal. >. Ans., 3,040 1. 
6. Find the weight of water filling the above tank. 
Ans., 3 tons 293 Ib. Ans., 3.04 metric tons (by inspection). 
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FOREIGN MONEYS 


8. The prices at which foreign money is aetually bought 
and sold will vary slightly from the following official values, 
fixed by the United States Treasury. The market price is 
called the rate of exchange. ~ 


TABLE OF VALUES OF FOREIGN MONEYS 











COUNTRY. ; Re VALUE IN coe © STATES 

Canad ashen ees ee Dollar $1.00 
Great Britainetcs ise. Pound sterling 4.8665 
France... .. ea ee France 193 
PREIS cro.) ete ts Bact Franc -193 
Switzerland........... Frane 193 

Lira 193 

Peseta 193 

Drachma 193 

-Mark .238 

Crown -203 

Peso .926 

Dollar (silver) 443 








Currency of Great Britain 


1 pound sterling = 20 shillings £1 = 20s. 
1 shilling = 12 pence Is. = 12d. 
1 penny = 4 farthings ld. = 4 far. 


9. The rate of exchange for sterling is usually expressed 
by stating in United States money the amount for which £1 
sterling can be bought or sold. 

Thus, “sterling exchange 4,88” means that $4.88 is paid for £1, 

Fractions of the smallest current coin, as the cent of United States 


money, are to be rejected if less than 4, otherwise to be counted as a 
whole unit. 
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WRITTEN EXERCISES 


41. When sterling exchange is 4.88, what will a draft on 
London for £200 cost? 


2. If sterling exchange is quoted at 4.873, how much Eng- 
lish money can be procured for $1000? 


3. A merchant owes a London firm £1,421 14s. 6d. (usu- 
ally written, £1,421-14-6). What must he pay for a draft 
for this amount at 4.874? 

4. The English Parliament has voted the King an annual 
income of £470,000. Make an approximate estimate of the 
equivalent in United States money, taking £1 = $5. 

5. The income of the government of the United Kingdom 
for a recent year is given in the table. Fill the blank: 


Blea see caer sreere cecltocte alert, ama stale) ete,is £98 496,000 
ROS trOLIGCCSME eR Ee ee sere cme ets 13,192,000 
Melograp lis...) ,. 2 0iegais Pace oa esl. vs 3,390,000 
ARMM AIG Clee peryey seers rits ota eaters ( } 

Mo tale sate ote otis «comebacks £128 ,633,000 


6. Make an approximate estimate of the equivalent of 
each item of the above table in United States money. 

7, Determine the equivalent of each item to the nearest 
cent in United States money, using £1 = $4.8665. 

8. The savings banks deposits average as follows per cap- 
ita of population in the countries named: 





Denmark United States 
Switzerland Austria-Hungary... 5 


Germany 3 | France 
Norway Great Britain 


Australia aA ce co tas 





Express each amount in United States money. 
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9. Express in United States money the items of the follow- 
ing table, and fill the blanks: 





GREAT BRITAIN. IMPORTS FROM. EXPORTS TO. 





British Possessions £99,433,955 £83,426,761 
United States 126,062,155 14,716,489 


51,396,793 13,706,246 
28,534,159 22,525,987 
( ) ( ) 


£470,378,583 | £233,359,987 








Currency of France 


10. The unit is the franc (fr.); it is divided into 100 cen- 
times (pronounced sonteem). 100 centimes equal 1 franc. 

Hence, hundredths of a franc are read centimes. 

Thus, 14.25 fr. = 14 franes, 25 centimes; 0.60 fr. = 60 centimes. 


It is customary in France and Germany to write a zero before the 
decimal point when the number is a pure decimal. 


11. The price of French money is usually quoted by stating 
how many francs are worth one dollar. 


Thus, if francs are quoted at 5.153, 5 francs and 154 centimes are 
equivalent to $1. For approximate estimates, 1 franc = 20 cts., 5 
francs = $1. 


WRITTEN EXERCISES 


Find in francs the total cost of the following purchases: 
1. 23.64 meters of silk at 7.25 franes per meter. 
2. 8.5 meters of velvet at 9.95 frances per meter. 
38. 127 .85 meters of ribbon at 0.60 france per meter. 
Solve : 
4, At 5.15 how many francs can be procured for $500? 
5. How much will a draft for 2,000 francs cost at 5.153? 
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6. A traveler exchanged $15.80 for franes at 20 cts. per 
franc. How many frances did he get? 


7. A teacher sent to Gauthier, a publisher in Paris, for some 
books. The bill was 47.45 francs. How many dollars did the 
teacher remit, exchange being 5.154? 


8. When a franc is worth 19.3 cts., how many dollars will a 
draft for 455.5 francs cost? 

9. How many frances will $9.55 buy when exchange is quoted 
at 5.153? | 
10. Imports and exports of France in a recent year were: 











GOUNTRY. IMPORTS. EXPORTS. 
Miilion francs. Million francs. 
MBrttiah, Tales. click takes Fe «afte ae 669 SEL OR0 
AUnaTbeC AS tAGeS=.. a wucyarersas Mucitee es siece 460 254 
GOMOD Shia. <eaiank cimmels stays 412 460 
Oi CrN es celeritete eats = Ee} (a) 
STi d: 5 RRS ey et oe cine keisrr> 4,409 4,079 





In each case what per cent of the total was the item for the 
United States? Supply the missing numbers. 
11. Express in dollars each number in Exercise 10. 


Currency of Germany 


42. The unit is the Reichsmark or Mark (M.). It is divided 
into 100 Pfennigs (pfgs.). 1 mark= 100 pfgs. 

Hence, hundredths of a mark are read pfennigs. 

Thus, 4.01 M. = 4 marks and 1 pfennig. 0.70 M. = 70 pfennigs. 


43. The rate of exchange for German money is usually 
stated by naming in cents the equivalent of 4 marks. 

Thus, when marks are quoted at 95§, 4 marks are sold for 95$ cts. 

For approximate estimates, take one mark as 25 cts. 
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WRITTEN EXERCISES 


Find the total cost in marks of the following purchases : 
1. 8.6 meters of calico at 0.45 M. per meter. 
2. 14.5 meters of muslin at 0.65 M. per meter. 
3. 12 meters of cloth at 5.28 M. per meter. 
4. 0.6 kilos of butter at 3.30 M. per kilo. 


5. Make approximate estimates of the equivalents in United 
States money of the prices and of the results of Exercises 1 
to 4. 


Solve : 

6. When marks are quoted at 954, what will be the cost of 
a draft on Berlin for 20,000 M.? 

7. If marks cost 953, how many marks can be procured 
for $1,200? 

8. The following are the expenditures of the German Empire 
in a recent year: 


MARKS 
PATTI or h-5 cetteay Sloss eats Tis iets ae ee 665,850,576 
INVA crise! sca OC cle, Serta te tas ee OMIT Seek ‘ 172,207,975 
Postal and ‘telegraph. >. See ys ae toe 355,910,050 
NEVA WS toda nets: souk hate Ot RRO ane 79,925,610 - 
IATTAIMISLLATIONE Bettie ake RII rae oes 586,358,408 


Estimate the equivalent amounts of United States money 
for each item. 

9. Compute the amount in dollars equivalent to each num- 
ber in Exercise 8 when exchange is 957. 


Comparison of United States and Foreign Moneys 


14. To find the approximate equivalents of amounts of 
foreign money in United States money, use the following: 
One pound = $5.00. One mark (M.) = $.25. 
One shilling = $ .25. One france (fr.) = $.20. 
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- WRITTEN EXERCISES 


1. An American in London sees the following prices in the 
shop windows: hats, 5/9 (5s. 9d.) ; gloves, 2/114; suit, 65/0; over- 
coat, 2-10-6 (£2 10s. 6d.); necktie, 1/54. What would be the 
approximate equivalents in United States money? 

2. The following purchases were made in London: 

24 yd. lace at 18/6 a yard. 16 yd. silk at 10/3 a yard. 

78 yd. velvet at 13/9 a yard. 50 yd. ribbon at 1/3 a yard. 
Find the total cost in English money and find the approxi- 
mate cost of each item in United States money. 

3. Find the exact cost of the whole purchase mentioned in 
Exercise 2, exchange being quoted at $4.88%. 

4. A man offered a sovereign (1 pound) in payment of a 
book and received 12s. 6d. in change. What did the book 
cost? 

5. A person imported some books from Berlin; the bill 
was 200 M. About how many dollars was this? 

6. A traveler paid 15.50 fr. for a railway ticket. About 
how many dollars and cents did the ticket cost? 

7. A man’s hotel bill in Paris was 67 fr. About how many 
dollars was this? 

8. A man spent 1,300 M. while sightseeing in Germany. 
About how many dollars was this? 

9. A traveler bought an Oriental rug for 240 M. Find the 
approximate equivalent of the price in United States money. 
Find the exact equivalent, using 23.8 cts. per mark. Add 40% 
for duty and find the total cost of the rug. 

10. It cost 100,000 fr. to lay out one of the national parks 
of France. How many dollars was this? . 

11. A traveler had 215 francs and 90 centimes when he went 
from Paris to Berlin; he exchanged his money for marks and 
pfennigs. How many did he receive? 
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Money Orders 


15. Travelers in foreign countries often carry bank or ex- 
press money orders instead of cash. The following is a bank 


ee ere 


| Deiecntenl, 
V a eT 


ALL OTHER COUNTRIES AT CURRENT RATES ON LONDON. 


Let Banks BB, THE CHICAGO NATIONAL BANK 





This order cost the purchaser, Mr. Peirce, $50. The amount of 
money that he will receive if he presents it at any of the banks in 
England named on the back of the order is shown on its face to be 
£10 4s. 1d. Thus, because of the rate of exchange, the traveler does 
not always receive the equivalent of $50 when he cashes the order. 


WRITTEN EXERCISES . 


1. When £1 of English money is worth $4. ane what are 
£10 4s. ld. worth? 

2. The cash value of the above order in Germany is 206.25 
marks. At 23.8 cts. a mark, find the equivalent of this amount 
in United States money. 

3. The cash value of the same order in France is 256.25 
francs. At 19.3 cts. a franc, express this amount in dollars. 

4, Find in English money the cash value of 10 fifty-dollar 
express money orders at the rate given in the above order. 
Find similarly their cash value in Paris. In Berlin. 

5. Find in United States money the equivalent of the or- 
der shown above, if cashed in Austria, the crown being 20.3 cts. 
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ALGEBRA 
Definitions 


46. An expression that does not contain within itself the 
sign of addition or of subtraction is called a monomial. 


26 ote ab fs 
Thus, 7, 5, V18, 4, ac, “gq, Ty +a are monomials. 


1'%. Two monomials connected by the sign + or the sign — 
are called a binomial. 


Thus, 7-4, 8+6, a+b, andc— 5d? are binomials. 


48. Three monomials connected in any way by addition 
or subtraction signs are called a trinomial. 


Thus, azy — 2be + 4mzn is a trinomial. 


419. The numbers separated by the sign + or — are called 
terms of the expression. 

Thus, 6+8+4+4, 6+8-4, 12—7-—38, a+5b—e are tri- 
nomials. 6, 8, and 4 are the terms of 6 + 8 + 4; and a, 5b, c are the 
‘terms of a+ 5b —c¢. 


20. The parenthesis, ( ), may be used to group several 
terms into one expression. The absence of a sign between a 
number and a parenthesis indicates multiplication. 


The following examples illustrate the method of reading 
expressions containing parentheses: 


4 (8 — 3) is read “4 times the binomial, 8 — 3.” 

a (b-—c+d) «“ «& tq times the trinomial, b—c¢ + d.” 

(a+b) (4-3). “ “ “The binomial, a + 6, times the binomial) 
4 — 3.” 

(8+6—-2)+4 “ “ “The trinomial, 8 -- 6 — 2, divided by 4.” 

(b+ 6)? « «The gquare of the binomial, b + 6.” 


(a—b+c)? «“ & «The cube of the binomial, a— b + c.” 
29 
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ORAL EXERCISES 
Read the following: 
1. (17 + 15) + (9-3 +10). 5. (12 — 7)2. 
2. (a+b) —(c¢—d). 6. + q) — ¢ 
3. (atb—c)+(b-—a). Fonkh- A de. 
4, (a+b) (b—0)?. 8. (a* + 67)2. 


Select the monomials ; the binomials ; the trinomials: 


9.a+b—e. 12. 4x? + 7. 15.a+b+c+d. 
10.z¢—-—yte+w. 13. m. 16. a+ 5b—-— Cc. 
41. 2g —54 2?. 14. gi? +4. 417. 52? + ay. 


Addition and Subtraction 


ORAL EXERCISES 
1. 3a + 4a =? If ais 1, what is the value of 3a? Of 
4a? Of 3a + 4a? 
2. 6)+5b=? If bis 1, what is the value of 6b? Of 50? 
Of 6b + 5b? 
3. Ifa = 1andb = 1, what is the value of 3a + 6b? What 
is the value of 4a + 7b? 


Find the value of each of these expressions, when each 





letter = 1: 
4, a+ 2b. 9. 2a + 2b. 10. 38a + 5. 
5& at+bs+e. 8 a@+2b +6. 11. 2a + 3b + 8c. 


6. 6+c+ 2a. 9. b+d+ 3c. 12. c + 4d + 2a. 

43. Find the numbers to fill the blanks: ; 

What.is the gumcof 30. +/46 and2a+6b2. 39% + 22 7 
: ; 2a + 6b 8 

14, When a = 1 and} = 1, what is the Pao 1s 
value of each addend in Exercise 13? CE Te Ps 
What is the sum of these values? What is the value of the 
sum? Explain how to test the work of adding. 
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Add and test by letting a=b=c=1: 
15.a+ b+ ¢ 16.a+2b+ ¢ 17. Ga + b+c 
2a + b+ 3¢ a + 6c 2b + ¢ 


18. Find the numbers to fill the blanks in 


this subtraction. 4a + a % 
Let a=1, b=1; how is the work Ae eee oe —- 
tested? Ce ee 
WRITTEN EXERCISES 
Add and test: 
1. a+ 3b 4. 5a + 9b 7. m+ n+ Pp 
10a + 11b 5a + 36 2m + 5n + Op 


2 a+b ce 5. 4a +e 8. 45m+3n+ p 


m + 6c 2a+b+e .5m+2n+ p 
3. l6a+ 46 6.. 6a+ b 9% 6m+4n+ Pp 
4b + 16a 3a +2b+.¢ ' 4m + 6n + 9p 


Subtract and test: 


10. 6a +106 “14. 20+ 564+4¢ 18  3e4+7y +e 
2a+ 5b a+ b+ e 2a+ yt 4e 


11. 5a+6b 15. 2a+b+7e 19. 45m + 3n+ l2p 
a+ 3b a+6+5c¢ 5m + n+ 2p 


12. 10a+5b 16. 10a + 66+ 5c 20. 16a + 26+ 2c 
9a + 5b ba + b+ 5ce 12a + 0 


13. 17a+9b 17% 25+n+7p 21. 1?m+6n+ 2p 
l7a+ 6 doris 2 9n+ n+2p 
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' Solve: 

22. A fruit grower picked 2a bu. of appies, 3b bu. of peaches, 
and 4c bu: of plums in one season. Indicate the sum of these 
numbers to show how many bushels of fruit he picked. 

23. The same man picked 4a bu. of apples, b bu. of peaches, 
and 3c bu. of plums the next season. How many bushels of 
fruit did he pick? How many bushels did he pick in the two 
seasons? 

24. For a house a builder used of three kinds of lumber 
50a ft., 106 ft., 12c ft. respectively; for another house he used 
of the same kinds 75a ft., 15b ft., and 10c ft. How many feet 
did he use in all? 


25. A grain dealer had 8m bu. of oats, 10n bu. of wheat, and 
Tp bu. of rye, and sold 6m bu. of oats, 5n bu. of wheat, and 7p 
bu. of rye. How many bushels of grain had he left? 


Multiplication 


21. The product of two or more letters is indicated by 
‘placing them next to each other without a sign of equation. 
Thus, the product of a, b, and c, or aX b Xc, is written abe. 


22. The number written above and at the right of a num- 
ber to show how many times it is taken as a factor is called an 
exponent. 


Thus, in ¢?, the ? shows that c? means ¢ X ¢ or cc; also in 32y? the 
2 and * show that 32y¥3=3 X3XyXyXy. 


WRITTEN EXERCISES 


Write the equivalent forms by using exponents: 


1. 9 (or 3 X 3). 5. 25. 9. 49. 13. 100. 
ee SOL 2 Ki2 2) Geib: 10. sssss. 14. aayyy. 
3. 81. 7. bb. tS ccc; 15. 100aabd. 


4, 8aa. 8. 16bbb. 12. 27 (or 3 X 3 X 3). 
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_ Indicate by use of exponents the number of: 





16. Days in 7 weeks. 19. Seconds in an hour. 
17. Things in a gross. 20. Cubic inches in a cubic foot. 
18. Months in 12 years. 21. Years in 100 centuries. 
Multiply : 
22. 4a 24. 5d 26. 8c? 28. 423 
ae wd poe me 
23. 5m 25. 6b? 27. 4x 29. 40s 
Sm 3b? 2a? 38? 





_. 238. The following examples illustrate the process of multi- 
plying literal expressions of more than one term. 





a +76 8 a+2 3 
ant ate 12 a2) 2 
a? + Tab a? + 2a : 

ab + 7b? + ab + 26 
a?+ 8ab+ 7b2 16 : a?+2a+ab+2b 6 


We multiply the multiplicand by each term of the multiplier, place 
like terms in column, and add. 

The numbers at the right are the values of the corresponding 
expressions when. a=1, b=1. ‘These serve to check the work. 
Thus, in the first example, 2 X 8 = 16; and in the second, 2 X 3 = 6. 


WRITTEN EXERCISES 


Multiply and test the work by giving values to the 





letters: 

i. 8a: 4. 444+ 5 w@2+4@ 10. y+3 
a+b a+2z b+2 ‘By +2 

Revi-aiehel Git S25 Vette ey 
zl n+2 i 2 O x+y 

38 s+6 6 il+m 9 ate 12. 27+2 


$43 2+ m? b+y x+1 
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Solve: 
13. Point out in the figure that the square on a + r is the 
square on a plus the square on rT plus twice the rectangle of 
a andr. ‘ 


i pe eemeet Sl rea 14. Multiply a+r by a+r. 


15. Replace a by 30, and r by 2, through- 
out the work of Exercise 14, What num- 


e ar | ber have you squared? 
16. What is the result if a = 40, r = 3? 
@ r = is the square of 43? 


24. The result of Exercise 14 says: 

The square of the sum of any two numbers is the square of the 
first plus twice the product of the first and the second, plus the 
square of the second. 

i: Square 17 by writing it 10 + 7. 

2. Find similarly: 242; 132; 412; 25; 42?; 332. 


Multiply: 
3. 7+ 10 by x + 20. 5.a+1bybd+l. 
4, 2a + 1 by 2b +3. 6. 32 + y by 3y + 2. 


Division 
25. In division we have the product and one factor given 
to find the other factor. 


Thus, in 40ax + 20a, 40az is the product of 20a and another 
factor, which is evidently 2z. 


ORAL EXERCISES 


State the quotients in the following cases of division: 
| 1. qa O 4. 5. 
Dividend: 362° 415.) - 15a, 14b8 =] ey 
Divisor: 9 5 5 7 y 
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' Find the numbers to fill the blanks: 


6. re 8. 9. 10. 
Dividend: Co ery wea tarp 42h 1806 
Divisor: 30 | UY e) 7t 9a 
Quotient: 4b 22 7a Gray aie) 


26. The following example illustrates the process of divid- 
ing literal expressions of more than one term. 
Exampte: Divide a? + 3ab + 2b? by a + 6. 
Divide the first term of the dividend by the 


a +20 first term of the divisor; the quotient is 
a + ba + Bab + 202 a. Multiply the entire divisor by a and 
2 ih subtract, as in the case of numbers. Di- 
er ch Ohe vide the first term of the remainder by 


the first term of the divisor again; the 
quotient is 2b. Multiply and subtract, 
as in the case of numbers. 


2ab + 2b? 


Test: Compare the product of the divisor and quotient with the 
dividend. 


WRITTEN EXERCISES 

- Divide and test: 

1. c2 + 2cd + d? bye + d. 5. a? + 4ab + 4b? by a + 26. 
2. mn+np+ngbyn. 6. 3a? + Tab + 2b? by 3a + b. 
3. mp + p? + pq by p. 7. 27 + Say 6y? by 2 ie2y: 
4, 402 + 4ab + b? by 2a +b. 8. m*%+3mn + 2n? bym + n. 


Factors and Roots 


27. A product may be given, and it may be required to find 
the factors; that is, a set of numbers whose product is the given 
number. This is called factoring the given expression. It 
may usually be done in various ways. =~ 

Thus, 28 = 4 X 7, or 2 X 14, or 2 X 2 X 7, or 28 x1. 

Also, 4azr = 4X a X x, or4aX 2, or aX 4x, 0r2 X 2aX% x2, 0or4X ax. 
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28. An integral factor is one that is not in the formof — 
‘a fraction. By factor is meant integral factor, unless other- 


wise stated. 
ORAL EXERCISES 


Find two different sets of factors for each of the follow- 


ang : 

i260. 4. l5axry. 7. fay: 

2. 6abe. 5. 8a7b. 8. 14br2. 
3. 14a?. . 6. 482. 9. 21a3x?. 


‘Regarding 3a as one of two factors, state the other fac- 
tor of each of the following expressions : 


10. 6a. 13. 9ab. 16. 30azy. 
11. 3ac. — 14. 12az. A'S, eee 
9215030 % 15. 24ay?. 18. 15az+. 


Regarding x as one of two factors, state the other fac- 
tor of each of the following expressions : 


19. 42. 25. a" Zeek, 

20. 10ax: 24. 10axy. 28. 6a2x. 
215) 202. 25. Sez: 29. Tax”. 
225. 26. x3. 30. 2rx4. 


29. The symbol \/ means “the square root of.” 
Thus, 196 = 14. 
Similarly, 400 = 24 x 52; hence \/400 is 2? X 5, or 20. 
Also, 169a°b! = 137a2bt; hence \/169a%b# is 13ab?. 
ORAL EXERCISES 
State the square root of: 


die 20. 5. a’. 9. 08. 
lias Gers: 10. a?b?. 
3. 16a*. 7. 492x2, 41. 6462. 


4, 121m?. 8. 225c4. 12.: 16a4c®. 
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30. When there are so many factors in the numerical part 
that it is not easy to separate them into two equal groups by ' 
inspection the factors may first be written out in full, and then 
grouped. 

Thus, 7056 =4X4X3X3X7X7 

=(4X3 X7) (4X3 X7) = 84" 


Therefore, \/'7056 = 84. 4)7056 
The work of finding the factors may be arranged 4)1764 
thus: 3)441 
WRITTEN EXERCISES a 

‘4, Find: 625; 11,025; 102408. 7 


2, Find: /256atb4; /3025a?; V 169a4b8. 


Find the square root of : 
3. 625m2pt. 5. 256r2y?. 7. :144s848. 9. 4,225m?n10, 
4. 1,225a%b®, 6. 361p%q8. 8. 196m®n*. 10, 4412%y"?. 


Order of Operations 


31. When not otherwise indicated, multiplications and di- 
visions are performed before additions and subtractions. 
Thus, 3 + 7 X 2 is taken to mean 3 + 14, or 17. 


Similarly, 4 + 12 + 2 means 4 + 6, or 10. 
Also, 5+ 14+7-3=5+2-3=7-3-4. 


ORAL EXERCISES 


Perform the operations indicated : 


1. 12-—6+3. 8. 30+5X8. 
,26X4—-3. 92+8x4-3. 
3.6X5—12+4+7. 10.4x9-—10+5. 
4,.8+2X7. 11. 12p — 16p + 4p. 

5. 40r — 36r + 2r. 12..52p + 26p + 5p. 

6. 14x X 32 — 2x X 102. 13. 34y + 6y + 2y — 17y. 
7. 30y + 2y X y + 3y. 14. 40s + 2s + 7s + 4s. 


30 
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32. To indicate that additions and subtractions are to be 
performed first, the parenthesis is used. 

Thus, in (3 + 7) X 2, the parenthesis shows that 3 and 7 are first 
to be added, then the result multiplied by 2. It indicates that what 
is within the parenthesis is to be treated as a single expression. 

Similarly, (4 + 12) +2 means 16 +2 =8. 


Perform the operations indicated : 


1. (124 — 6a) + 3a. 5. 8b X (30b + 5d). 

2. (2c + 8c) X (4c — 30). 6. 6h X (5h + 7h — 10h). 

3. (16 — 12) + 4. 7. (84x + 6x) + (222 — 172). 
4. (40¢ — 36c) + 2c. 8. (Sm + 12m) + (7m— 2m). 


Equations 


33. Two equal expressions connected by the sign of equal- 
ity are called an equation. 

Thus, 3x + 10 = 40. ax +b =c are equations. 

The expressions connected by the equality sign are called 
the members of the equation. 


34. If the same number is added to each member of an equa- 
tion or subtracted from each member, the result is an equation 
equal to the first. . 

Similarly, if each member of an equation is multiplied or 
divided by the same number, the result is an equation. 


Thus, 3¢+10=40 becomes 32 = 30 by subtracting 10 from 
each member. 


Also, 3a = 30 becomes x = 10 by dividing each member by 3. 


ORAL EXERCISES 
1. In 22 + 5 = 25, subtract 5 from both members. What 
is the result? , 


2. In 2x2 = 30, divide both members by 2. What is the 
value of x? 
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8. Find z in 22 +5 = 25. Also in 38x +10 = 40. 


Find the value of the letter in each equation. 


4, 5¢ + 5 = 25. 7% 6+2=15. 
5. 8e +1=17. . 8 20=442, 
6. 2y + 12 = 24, 9. 32+ 2= 14, 


35. The equation is used in solving problems. 
Exampte: Three times a number and 2 moreis 14. Find 
_ the number. 
Solution : Let x = the number. 
Then, 3z + 2 = 14. RPE EG we 4, 


WRITTEN EXERCISES 


1. Five times a number less 6 is 29. What is the number? 
2. A house and lot, sold at a gain of 10%, brought $2,200. 
What was its former cost? 


Plan: (1) Let x be the cost of the property. 
(2) Then 110% of x, or 1.10z, is the selling price. 
(3) Therefore, 1.10x = $2,200. (4) Therefore,z =§$( ). 


3. A hardware dealer sold a furnace for $180 at a gain of 
5%. What did the furnace cost him? 

4, A merchant sold a damaged carpet for $42.50 at a loss 
of 15%. What did the carpet cost him? 

5. A collector remitted $475 after deducting a fee of 5%. 
How many dollars did he collect? 

6. The amount of a certain principal at 4% simple interest 
for 1 yr. was $416. What, was the principal? 

7. A sum of money less 20% is $960. What is the sum of 
money? a 

8. 4 of the height of a staff plus 5 ft. is 25 ft. What is the 
height of the staff? 
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9. A commission merchant remitted $1,900 after deducting 
a commission of 5%. On how much did he reckon his com- 
mission? 
10. A man’s salary was increased + of itself; he then received 
$1,800. What was his salary before the increase? 


11. George thought of a number, doubled it, added 15, di- 
vided by 5 and obtained 5. What was the number? 


12. A capital is invested thus: $ at 54%, 4 at 6%, and the 
rest at 44%; the annual income is $605. What is the cap- 
ital? 

Plan: (1) Let x be the capital in dollars. 

(2) Then, the parts invested are $2, $x, 42. 

(3) .055 X $2 +.06 X 44 +.045 X 4x2 = $(_+), the income. 
(4) Therefore, .02752 +.02x +.0075a=( ) x= $605. 

(5) Therefore,x=$( ). 


13. By investing 4 of his capital at 3% and the rest at 6%, 
Mr. White received $10 a year more than by investing the 
whole at 5%. What was his capital? 


14. A man sold some of his land at $400 an acre. He in- 
vested the proceeds at 5% and found his daily (865 da. = 1 
yr.) income from the investment to be $1.50. How many 
acres did he sell? . 


15. The price of wheat was 784 cts. on Wednesday. It rose 
a certain amount on Thursday and half as much on Friday, 
when the price was 80 cts. What was the price on Thursday? 


16. A merchant bought 2 canisters of coffee, 50 lb. each, 
for $23.25. One kind cost 44 cts. a pound more than the other. 
Find the price per pound of each. 


17. Indicate by use of parentheses, that if twice the cost (c) 
of a lot be diminished by $100 and the remainder ae 
by 3, the result will be the cost (h) of the house. 


18. Goods are sold for $1,620 at a loss of 10%. What did. 
they cost? 
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REVIEW 


Regarding 2y as one of two factors, state the other factor 
in each of the following expressions : 








1. 4ay. 2. 20y. 3. 2y?, 4, 30ry. 5. 6ay?. 
Perform the operations indicated : 
6. 85a + 15a + 5a. 9. 8a + 12b + 4. 
7-62 X (82 +32). 10. 6y X 8y + dy. 
8. (85a + 15x) + 52. 11. (8a + 12b) + 4. 
Add: 
12. 4a +2 13. 2x + 6y 14.a+ 5b 15.1+ a 
va +9 3x + 12y a + 126 2+ 5a 
Subtract: 
16. 12m+16 17.1+12q¢ 18 64+27q¢ 19.a+9)+ 5c 
3m -+ 1 t+ 4¢ 5x + 18q a + 2b 


Indicate by use of exponents : 
20. The area of a square 5a ft. on a side. 
21. The number of cubic feet in a cube 32 ft. on an edge. 
22. The price of 16 lb. of fine wire at 16a cts. an ounce. 
23. The number of inches in 36z yd. 


Multiply: 
24, 2x +1 25. 5a+ b 26.a +m 27. 2a—c , 
oe +4 6a + 3b atm a—c 








Find the square root by factoring : 
28. 313622. 29. 28224m?. 30. 9216a?. Sie asx?. 


Solve: : 
$2.22 +8=20. 34.¢24+17=19: 36. «+9 = 29. 
33. 34 + 3=18. 35. 444+ 1 = 17. 37. 5a + 6 = 31. 


Il 
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CUBE ROOT 


36. The cube root of a given number is a number whose 
cube is the given number. If the number can be factored into 
3 sets of equal factors, the cube root can be found by factoring. 


~Exampte: Since 216 =2X2X2xX3X3X3. 
_ =(2X3) X @ X3) X @ X38). 
V216 =2X3 =6. 


WRITTEN EXERCISES 


Find by factoring the cube roots of > . 
1. 512. 3. 3,375. 5. 157,464. 7. 592,704. 
Be L728. 4, 13,824. 6. 262,144. 8. 1,157,625. 


3%. The following reasoning shows how to find the num- 
ber of places in the integral part of the cube root of any number: 

Since 103 = 1000, if a number is smaller than 1000 its cube 
root is smaller than 10, and if the number is greater than 1000 
its cube root is greater than 10. Likewise, since 100% = 1,000,- 
000, if a number is smaller than 1,000,000 its cube root is 
smaller than 100, and so on. 

Hence if a number is pointed off from the decimal point into 
periods of 3 digits each (possibly fewer in the left period) then 
each period to the left of the decimal point corresponds to a 
digit of the integral part of the root. 

By trial, the largest integer whose cube is less than the left 
period can be found. This will be the first figure of the root. 

Exampte: Find the cube root of 283/ 627. 

The left period is 283. By trial we find 63 = 216, ee 
73 = 343. Hence the first figure of the result is 6. Since 
there are two periods, this is the number of tens in the root. 
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WRITTEN EXERCISES 
Find the first figure of the cube root of : 
1. 28,431. 2. 2,841,869. 3. 97,821.4863. 4. 489,763.834.. 


38. The calculation by which the cube root of any number’ 
. may be computed is shown by the following examples: 
(A) 


Extract the cube root of 79,507. Rast 4 3 
1. Find by inspection the largest integer Number 797507 





whose cube does not exceed the left period. 64 
(In Example A this is 4.) 15 507 
2, Subtract the cube of this Trial divisor: 
number from the left period,and 300 x 42 = 4800 
to the remainder annex the next Corrections: 
period. 30 x 403 = 360 
3. Use 300 times the square = 9 
of the part of the root already Complete divisor: 5169 15 50? 
found as a trial divisor. 0 


(In Example A the trial divisor is 4800.) 


4. Use the first figure of the quotient (3 in Example A) as 
the next digit of the root. Call this the quotient. 

5. Correct the trial divisor by adding to it: (1) 30 times the 
product of the part of the root already found and the quotient; 
(2) the square of the quotient. The sum is the complete divisor. 

(In Example A, the corrections are 360 and 9, and the complete 
divisor is 5169.) 

6. Multiply the complete divisor by the quotient, and sub- 
tract the product from the result of step 2. If the remainder is not 
zero, annex the next period to it, and repeat steps 3 to 5. 

The process is continued until the remainder zero, or until the de- 
sired degree of accuracy, is reached. ' 

If the product of the complete divisor and the quotient is larger 
than the number from which it is to be subtracted, try the next smaller 
integer as quotient. 
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(B) 
' Roote lie 20a ie 
Trial divisor, 300 x 1? = 300 Number’ 2/0707°000 
Corrections, 30 X 1 X 2 = 60 va 
2=—- 4 1070 
Complete divisor, 364 2X 364 = _728 
Trial divisor, 300 x 12° = 43200 342 000 
Corrections, 30 X 12 X 7 = 2520 
= 49 
Complete divisor, 45769 7 X 45769 = 320 383 
| 21 617 


In Problem B, the first trial divisor, 300, gives the quotient 3; the 
corrections are 90 and 9, or 99; the complete divisor is 399; and the 
product of 399 and 3 is 1,197, which is larger than 1,070. Hence 2 is 
taken as the quotient. 


WRITTEN EXERCISES 


Find at least three figures of the cube roots of the following, © 
unless the root comes out exact with fewer figures : 


1. 4,096. 4. 13,106. 7. 2,924.207. 
2. 12,167. 5. 185,193. 8. 13,343.2831. 
3. 132,651. 6. 279,609. 9. 6,206,504.77. 


10. A cubical reservoir is to be built to store 10,000,000 cu. 
ft. of water. Find the length of an edge of the reservoir, to the 
nearest foot. 

11. A certain cubical block of stone weighs 8,562 lb. If 
one cu. in. of the stone weighs 6 oz., what is the length of an 
edge of the block to the nearest .1 inch? 

12. The cubical base for a monument is built of brick 2 x 4 
X_8 in.; 592,704 bricks are used. Find an edge of the base in 
feet. 


13. At $4.05 per cu. yd. it cost $7,597.95 to prepare a cubical 
excavation for the foundation of an office building. Find the 
dimension of the excavation in feet. 


TABLES OF DENOMINATE NUMBERS 


Innear Measure 


12 inches (in.) = 1 foot (ft.) 
= 1 yard (yd.) 


3 feet 
16.5 feet or 
5.5 yards = 1 rod (rd.) 
320 rods 


1,760 yards = 1 mile 
5,280 feet == emule 
6 feet = 1 fathom 
Liquid Measure 


4 gills (gi.) = 1 pint (pt.) 


2 pints = 1 quart (qt.) 
4 quarts =1 gallon (gal.) 
Osiveu. ny = 1 gal: 
31} gal. = bbl: 
Dry Measure 


2 pints (pt.) =1 quart (qt.) 


8 quarts = 1 peck (pk.) 
4 pecks = 1 bushel (bu.) 
82 quarts =1 bu. 
2,150.4 cu. in. =1 bu. 


United States Money 
10 cents (¢) = 1 dime 


10 dimes =1dollar 

100 cents =1 dollar ($) 
10 dollars =1 eagle ” 
20 dollars =1 double eagle 


= 1 mile (mi.) 


Measure of Time 


60 seconds (sec.) = 1 minute (min.) 


60 minutes = 1 hour (hr.) 
24 hours = 1 day (da.) 

7 days = 1 week (wk.) 
865 days or : \ 
12 months (mo,) =1 year (yr.) 
10 years = 1 decade 
10 decades = 1 century 


Table of Counting 


12 units = 1 dozen (doz.) 

12 dozen = 1 gross (gro.) 

12 gross =1 great gross (gt. gro.) 
24 sheets of paper = 1 quire 
20 quires, or 480 sheets, = 1 ream 


Avotrdupois Weight 


7,000 grains (gr.) = 1 pound (Ib.) 
16 ounces (0z.) = 1 pound 


100 pounds = 1 hundredweight 
2,000 pounds = 1 ton (T.) 
2,240 pounds = 1 gross ton 


Angular Measure 


60 seconds (") = 1 minute (’) 


60’ = 1 degree (°) 
90° = right angle (rt. 2) _ 
180° = 1 straight angle (st. Z) 


360° = 4 right angles 


Surveyors’ Measures of Length 
7.92 inches = 1 link (li.) 


100 links 


80 chains 


= 1 chain (ch.) 
=1 mile 


The public lands of the United States are surveyed by the chain: 
Surveyors and engineers now generally use a steel tape graduated in 


feet and inches or in feet and te 


nths of a foot. 
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Square Measure 


144 square inches (sq. in.) = 1 square foot (sq. ft.) 
9 square feet (sq. ft.) = 1 square yard (sq. yd.) 


303 sq. yd. = 1 square rod (sq. rd.) 
160 sq. rd. = Lacre(A,) 
640 acres = 1 square mile (sq. mi.) 
1 sq. mi. =a section 
36 sq. mi. = a township 
100 sq. ft. =a square (of roof, ete.) 


Cubic Measure 


1,728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) 
27 cubic feet (cu. ft.) |= 1 cubic yard (cu. yd.) 


128 cubic feet == Leord 
1 cubie¢ yard = 1 load (of earth, etc.) 
24% cubic feet = 1 perch (stone) 


Apothecaries’ Weight 


20 grains (gr.) = 1 scruple (se. or 5) 
3 scruples =1 dram (dr. or 3) 


8 drams = 1 ounce (oz, or 3) 
12 ounces = 1 pound (1b.) 
5,760 grains =1 pound 


The table of apothecaries’ weight is used in selling drugs at retail; 
but the metric system is taking its place with pharmacists. 
Troy Weight 


24 grains (gr.) =1 pennyweight (pwt. or dwt.) 
20 pennyweights = 1 troy ounce 


12 troy ounces =1i troy pound 
480 grains = 1 troy ounce 
5,760 grains = 1 troy pound 


Troy weight is used in weighing precious metals. 
For the metric system and moneys of foreign countries see the 
Supplement, pp. 417-434. . 


INDEX 


Accounts, 40. 
* Addends, 17. 
Addition, 2, 17, 69, 108, 234. 
Algebra, 439. 
Definitions, 439. 


Addition and Subtraction, 440. 


Multiplication, 442. 
Division, 444. 
Factors, 445. 
Order of Operations, 447. 
Equations, 448. 
Altitude, 136. 
Amount, 199, 326. 
Angular Measure, 128. 
_ Approximating Results, 158. 
_ Area, 136. 
of Rectangle, 136. 
of Square, 136. 
of Parallelogram, 136. 
of Triangle, 138. 
of Trapezoid, 139. 
‘Assessed Value, 205, 321. 


Balancing, 40. 
Bank Discount, 343. 
Discounting, 343. 
Proceeds, 344. 
Banking, 202, 340. 
Deposit Slip, 341. 
Certificates of Deposit, 342. 
Base, 136. 
Billions, 232. 


Bills, 10, 108. 

Binomial, 439. 

Board Foot, 147. 

Bonds, 

Par Value, 374. 
Coupons, 374. 

Broker, 368. 

Brokerage, 368. 

Business Applications, 10, 192, 354. 
Ordering Goods, 354. 
Record of Sales, 355. 
Bills and Receipts, 356. 
Cash Accounts, 358. 
Remittances, 359. 
Insurance, 366. 
Brokerage, 368. 

Stocks and Bonds, 370. 


Cancellation, 53. 

Capacity, Equivalents of, 145, 291. 
Carpeting, 142. : 

Cash Accounts, 40. 

Casting out Nines, 236. 
Certificates of Deposit, 342. 
Time Certificate, 342. 
Demand Certificate, 342. 
Face of Certificate, 342. 

Checks, 202. 
Maker of, 203. 
Circles,°388. 
Diameter, 388. 
Circumference, 388. 
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Circles (continued). 

Radius, 388. 

Sector of, 389. 

Area of, 390. 
Commission, 194, 318. 
Commission Merchant, 318. 
Comparison, 63. 

Complex Fractions, 93. 
Compound Interest, 345. 
Compound Numbers, 121. 
Cone, 399. 

~ Slant Height, 399. 

Vertex, 399. 

Lateral Area, 399. 

Volume, 401. 
Consignments, 318. 
Consignor, 318. 

‘Counting, 125. 

Cube, 10; Cube Root, 452, 
Cubic Measure, 126, 291. 
Customs, 206. 

Cylinders, 393. 

Right, 393. 

Oblique, 393. 

Bases, 393. 

Lateral Surface, 394. 

Volume, 394. 
Cylindrical Surface, 393. 


Dates, 
Difference between, 149, 

Days of Grace, 334. 

Decimals, 6, 99, 170. 
Tenths and Hundredths, 99. 
Tenths’ Place, 99. ‘ 
Hundredths’ Place, 99. 
Thousandths, 101. 
Thousandths’ Place, 101. 
Addition and Subtraction, 103. 
Multiplication, 105, 107, 174. 
Division, 11, 176. 
Reduction, 114, 171. 


Decimals (continued). 
Equivalents, 115. 

Degrees, 293. 

Denominate Numbers, 8, 121, 282. 
Reduction, 130, 282. 
Reduction with Decimals, 284. 
Reduction Descending, 130, 282. 
Reduction Ascending, 131, 283. 
Addition and Subtraction, 131, 

286. 
Multiplication, 133, 288. 
Division, 134, 289. 
Applications of, 136. 
Tables, 231, 453. 
Equivalents, 291. 

Denominator, 59. 

Common, 67. 
Least Common, 68. 

Difference, 20. 

Discount, Commercial, 319. 

Dividend, 32, 248. 

Divisibility, 47, 253. 

Division, 5, 32, 111, 248. 

By 10 and 100, 35. 
Long, 37. 
of Dollars and Cents, 39. 

Divisors, 32, 48, 249. 
Common, 49, 255. — 
Greatest Common, 50, 255. 
Trial, 383. 
Complete, 383. 

Dry Measure, 121, 291. 


Duties, 206. 


Equations, 301, 302. 
Principles of, 302. 

Excess, 236. 

Exponents, 246. oe 


Factoring, 48, 381. 
Factors, 25, 47, 48, 253. 
Prime, 254, 


Factors (continued). 
Common, 255. 
Integral, 446.— 

Foreign money, 432. 


Currency of Great Britain, 432. 


Currency of France, 434. 


Currency of Germany, 435. 


Comparison, 436. 
Fractional Unit, 266. 
Fractions, 6, 59, 266. 

‘Terms, 59. 

Proper and Improper, 61. 

Reduction, 64, 171, 172. 

Addition, 69, 268. 

Subtraction, 71, 268. 

Multiplication, 77, 271. 

Division, 86, 274. 

Complex, 93, 276. 
France, 434. 

Frustums, 405. 
of Pyramid, 405. 
of Cone, 406. 


Gain and Loss, 192, 317. 

Gram, 428. - 
Centigram, 428. 
Decigram, 428. 
Dekagram, 428. 
Hektogram, 428. 
Kilogram, 428. 

Graphs, 165, 257. 


Hexagon, Regular, 392. 
Hundred-millions, 15. 
Hundredths, 232. 
Hypotenuse, 385. 


Instalment Payments, 339. 
Insurance, 207, 367. 
Rates of, 208. 
Fire, 208. 
Life, 367. 
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Insurance (continued). 
Policy, 207, 367. 
Endowment, 367. 
Premium, 207, 367. 
Face, 367. 

Integers, 15, 79, 111. 

Interest, 326. 

Rate of, 326. 

6% Method, 326. 

Direct Method, 328. 
Exact, 329. 

Tables, 330. 

To Find the Time, 332. 
To Find the Rate, 333. 

To Find the Principal, 333. 

Internal Revenue, 206. 


Keeping Store, 44. 


Land Measure, 126, 291. 
Latitude, 292. 
Linear Measure, 126, 291. 
Liquid Measure, 121, 291. 
List Price, 196, 319. 
Liter, 427. 
Centiliter, 427. 
Deciliter, 427. 
Dekaliter, 427. 
Hektoliter, 427. 
Kiloliter, 427. 
Long Division, 37. 
Longitude and Time, 294. 
Lumber, Measure of, 146. 


Making Change, 22. 
Mark, 435. 
Masonry, 148. 

{ Meter, 422. 
Decimeter, 422. 
Millimeter, 422. 
Centimeter, 422. 
Kilometer, 422. 
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Meter (continued}. 
Dekameter, 422. 
Hektometer, 422. 

Metric System, 421. 
Linear Measure, 422. 
Square Measure, 424. 
Cubic Measure, 425. 
Measure of Capacity, 427. 
Measure of Weight, 428. 
Comparison, 431. 

Mill, 205. 

Million, 15, 232. 

Minuend, 21. 

Minutes, 293. 

Mixed Numbers, 61, 269. 


Addition and Subtraction of, 74. 


Multiplication of, 83. 

Division of, 90. 

Money Orders, 42, 363. 

Foreign, 438. 

Multiples, 26, 51,. 253. 

Common, 51, 256. 

Least Common, 51, 256. 
Multiplicand, 25. 
Multiplication, 4, 25, 105, 240. 

By 10 and 100, 27. 

By Dollars and Cents, 29. 
Multipliers, 25, 47. 

Containing Zeros, 28. 


Net Price, 196, 319. 
Notation, 1, 15, 99, 170, 231. 
Hindoo, 231. 
Arabic, 231. 
Roman, 231. 
Literal, 303. 
Numbers, 20, 281. 
Like and Unlike, 20. 


Conerete and Abstract, 26, 282. 


Odd and Even, 47, 253. 
Prime and Composite, 48, 254. 
Mixed, 269. 





Numeration, 1, 15, 99, 170. 
Numerator, 59. 


Orders, 15. 


Papering, 142. 
Parallelograms, 136. 
Parenthesis, 439. 
Partial Payments, 337, 347. 
Parts of Numbers, 91, 92. 
Percentage, 312. 
Per Cent, 312. 
Per Cent of a Number, 180, 
312. 
Per Cent One Number is of 
Another, 182, 314. 
Finding a Number from a Per- 
centage, 184, 316. 
Applications of, 317. 
Periods, 15. 
Policy, 207, 366. 
Face, 366. 
Life, 149, 367. 
Endowment, 149, 367. 
Postage Problems, 46. 
Pound, 432. 
Powers, 30, 246, 379. 
Second Power, 30, 379. 
Third Power, 30, 379. 
Fourth Power, 379. 
Premium, 207, 363, 366, 367. 
Principal, 198, 318, 326. 
Product, 25. 
Promissory Notes, 334, 
Maker, 334. 
Payee, 334. 
Face, 334. 
Amount, 334. 
Maturity, 334. 
Negotiable, 335. 
Indorsement, 335, 
Proportion, 307. 
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Proportion (continued). — 
Proportional, 307. 
Partitive, 308. 

Pyramids, 397. 

Triangles, 397. 
Square, 397. 
Volume, 397. 


Quadrillions, 232. 
Quintillions, 232. 
Quotient, 32, 248. 


Rate Per Cent, 178. 
Ratio, 160. 
Ratio and Proportion, 307. 
Receipts, 356. 
Record of Sales, 355. 
Day Book, 355. 
Rectangles, 136. 
Rectangular Solids, 144. 
Reduction, 64, 114. 
to Higher Terms, 64. 
to Lower Terms, 64. 
to Lowest Terms, 66. 
to Common Denominator, 67. 
Remainder, 20, 33, 248. 
Remittances, 359. 
Registered Mail, 359. 
Postal Money Orders, 359. 
Telegraphic Money Orders, 360. 
‘Cabled Money Orders, 361. 
Express Money Orders, 361. 
Checks, 362. 
Bank Drafts, 362. 
Bank Money Orders, 363. 
Commercial Drafts, 364. 
Sight Drafts, 365. 
Time Drafts, 365. 
Rents, 209. 
Review, 1, 54, 94, 117, 168, 186, 
212, 215, 260, 277, 297, 309, 
322, 351, 377, 407, 430, 451. 
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Review, General, 409. 
Roots, 379, 380, 445. 


Savings Accounts, 204. 
Shingling, 142. 
Shipper, 318. 
Short Processes, 241. 
in Multiplication, 241, 242, 245. 
in Division, 250, 251, 252. 
Signs of, 
Addition and Subtraction, 3, 17. 
Equality, 3. 
Multiplication, 4, 25. 
Division, 5. 
Solution of Problems, 154, 200, 304. | 
Spheres, 401. 
Center, 401. 
Volume, 401. 
Radius, 401. 
Diameter, 401. 
Small Circle, 402. 
Great Circle, 402. 
Segment, 402. 
Hemisphere, 402. 
Area, 403. 
Square, 30, 136. 
Square Measure, 126. 
Square Root, 380. 
Standard Time, 296. 
Stocks, 370. 
Company, 370. 
Corporation, 370. 
Capital, 370. 
Shares, 370. 
Stockholders, 370. 
Face Value, 370. 
Par Value, 370, 374. 
At Par, 370. 
Above or Below Par, 370. 
Dividend, 370. 
Preferred, 373. 
Common, 373. 
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Subtraction, 2, 20, 69, 103, 237. | Time, Measure of, 125. 


Subtrahend, 21. Township, 141. 
Sum, 17. Trade Discount, 196. 
Surface Measure, 136. Trapezoids, 139. 
Triangles, 138, 385. 
Taxes, 205, 321. Right, 385. 

Rate, 321. Trillions, 232. 
Ten-millions, 15. Trinomial, 439. 
Ten-thousandths, 232. 

Tenths, 232. Unitary Analysis, 301. 
Terms, 439. 

Tests, 21, 33, 154, 300. Weight, 122. 
Thousands, 232. Measure of, 122. 
Thousandths, 232. Comparison of, 292. 
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265,125. 
520,075. 


. 801,502. 


3,600,009. 
628.35. 
2,400.24. 


. LXXVL 


225. 
168 hr. 
864 da. 


. 1,088. 


81, 
110. 

$ 6.90. 
2019. 
91. 
He 


Copyright, 1909, 1910, by D. 


ANSWERS TO 
THE APPLETON ARITHMETICS 


1 


Page 2 
8. M. 
9. MCMVIIL 
10. XLIII. 
11. D. 
12. MDCCLXXVI. 
13. XVII. 
14. CXXV. 
Page 4 
%. 28,577. 12. 4,970. 
8. 38,400. 18. 17,700. 
9. 1,845. 14. 72,611. 
10. 27,735. 15. 40,710. 
11. 21,900. 16. 174,794. 
Page 6 
8. $9.14. 15. 705. 
9. 214%. 16. 56. 
10. 13514. 17. 150. 
11. 69. 18. $1.50. 
12. 401. 19. 201%. 
13. $6.01. 20. 20037 
14. 22,,. 21. 7h. 
Appleton and Company. 


15. 
16. 
17. 
18. 
19. 
20. 
21. 


MCMX. 
XXV. 


Cc 


MDCXxX. 


MDCCCLIV, 
MCCLXV. 
MCDXCIL. 


22. 
23. 
. 812. 
25. 
26. 
27. 


. 161,893, 

- $322. 

- $606.97. 

. $22,112.24, 


2,457, 
144, 


161. 
200. 


1,331. 
. 2,814. 
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Page 7 
l. Lys. 10. x5. 19. 24. 28. 25. 36. % 
2. 1}. 11. 44. 20. 4. 29. 13. 87. F. 
B. 13. 12, 4: 21. 2. 90. 63. *° S88 2) 
4. 13%. 13. 3, 22. 2 Sie. 39. sr. 
By <2: 14. }. 23. 63. 32. 24. 40. 3. 
Orta ere, 24. 1k. 33. 44. 41. 1. 
TV. Soir BOR ay 25. 53. 84. 8 hr. Boa, 
Ges, 17. Zofaday. 26. 12. 35. 20. 43. 4. 
"9.4 18. 1,7, hr. 97. 7h. 
" ‘ Page 8 
44, 15.97. 47. 131.60. 50. 127.4. 58. 42.84. 56. .15. 
45. 588.5 48. 34.1. 51. 1.25. 54. 439.68. 57. .20, 
46. 160.19. 49. 30,85. 52. 162. 55. 625.67. 58. 4.1. 
59. 9.51. ; 61. 215.4 mi, 638. 57.2 yd. 
60. 5; .25; .5; .755 .2; 6; 8; 4. 62. 10.5 A. 
Page 9 
9. 19 ft. 8 in. 12. 38 min. 8 sec. 15. 23 Ib. 2 oz. 
10. 13 rd. 8.5 ft. 18. 16 bu. 2 pk. 16. 2 gal. 3 qt. 
11, 12 gal. 1 qt. 14. 50 wk. 4 da. 17. 24 wk. 4 da, 
Page 10 
2. $2.25; $3.75 ; $1.28; $10.80; totca, $18.08. 
8. 4 yd. 44:4; o54 5. $12.75. 
1. 10 bales; 100 bales. 2. 50,000; $50. 8. $1,875. 
Page 11 
4, $70. 5. $100. 6. $150. 8. 140 yd. 
9. 10 ft. ; 20 ft. ; 120 ft. ; 140 ft. 10. 3 in.; fin.; gin.; 1h in.; 1f in 
11. 168 hr. 14. 3%; of a year. 17,743." % 
12. 480 min. i® $2 40. 18. 140. 
13. 240 sec.; ys hr. lw. $11.25. 19. $38,400. 
' Page 12 
20. 40 ft.; 75 ft.; 230 ft. 21. 30 ft. ; 65 ft. ; 5 ft. 22. 8,000 sq. ft. 
27. $2.34. 28. $1.52. 
Page 13 \ 
29, 25 lb. 81. 1,600. 83. $19.65. 35. $288. 
80. 


200; 800. 82. $64. 34. $495. 88. $694.92. 


41, 
42. 
43. 


ANSWERS 3 


Page 14 
89. 300 Ib. 40. 2-9. 
100 lb. nitrate of soda; 200 lb. phosphate ; 200 lb. ground bone ; 200 lb. potash, 
700 lb. 45, 30 T. 48. 3,750 lb. 
18 lb.; 3. 46. 6662. 49. 125,000 lb. 
. 9,000 1b.; 1,800 Ib. 47. 621 lb. 
Page 16 
1. 8,000,000. 8. 4,275,000. 5. 5,698,010. . 4. 20,400,002. 


2. 85,000,000. 


4. 62,308,279. 6. 2,031,107. 


Page 19 


1, 97,669,189. ; 

2. 871,570 sq. mi.; 27,130,814. 5. 328,570 sq. mi.; 3,450,000. 

8. 472,240 sq. mi.; 9,950,000. 6. 553,325 sq. mi. ; 26,022,057, 

4. 426,765 sq. mi. ; 35,332,382. 
Page 20 

1. $505.08. 2. $1,692.60. 3. $1,720.55. 4. $1,695.24 
Page 21 

1, $274.91. 8. $372.15. 5. 61,056. %, 21,258, 

2. $259.44. 4. $672.78. 6. 23,648. 8. 38,781. 
Page 22 

9. $585.55. 10. $1655.75. 11. $303.81./ 12. $3801.91. 

18. .31,172. 16. 37,586. 19. 25,489. 

14. 538,455. 17. $324,500. 20. 216,610 sq. mi, 

15. 76,051. 18. $114,000. 21. 325,104 sq. mi, 
Page 24 

1. $1.85; $2.55; $3.16; $1.29; $2.05; $3.20. 

DoLiars CENTS CENTS DOLLARS CENTS CrEntTs- 

2. 2 30 5 8. 8 50 3 

a0 8 20” 8 9. 10 7 

4. 5 70 5 70 5 

5. 1 10 8 te 5 

6. 3 20 9 -2 20 

7. 9 90 9 8 

10. $4.50. 11. $3.25, 12. $48.60. 18. $.45. 14, $49.96 
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Page 26 


. 11,610. 2. 22,127. 8. 43,152. 4. 4,350. 5. 47,775. 


Page 27 


. 218,161. 9. 4,732,910. 12. 447,692. 14. 5,535 T. 16. 4,290 mi. 


1,080,864. 10. 963,248. 18. 8,589,821. 15. 26,875 yd. 17. 661,920 Ib. 


. 8,005,415. 11. 482,208. 


Page 28 
. 840; 300; 180; 240; 960. 5. 340 T.; 500 T.; 260 T.; 560 T. 
600; 680; 800; 3,440; 2,160. 6. 760 bu.; 960 bu.; 1,320 bu.; 2,600 bu, 


900 ; 1,500; 1,700; 4,800; 12,500. 7%. 2,700 ft.; 4,500 ft.; 8,700 ft. 
7,500; 4,500; 2,700; 6,000; 12,000. 


Page 29 
$70,665. 4, 24,000 min. 7%. 378,840 lb. 10. 61,908 yd. 
36,846 gal. 5. $175,200. 8. 626,200 lb. 11. 777,777 be 
311,304 qt. 6. 17,280 in. 9. 187,200 ft. 12. 264,600 T. 
$74.40. 4. $366.25. 1%. $4,136.48. 10. $16.66. 13. $631.80. 
$450. 5. $755.87. 8. $271.13. 11. $9.60. 14, $940.80. 


. $611.80. 6. $671.40. -9. $6,990.50. 12. $172.22. 15. $4,410. 


Page 31 
72, 2.5192) eg wa Ss: 4. 122, 5. 102, 
10,350 sq. ft. 8. $1,750. 5. $350. 7. 4,200. 
113,400 cu. ft. 4. $840. 6. $1,837.50. 8. $4,200. 
93. Page 32 
43. 8. 81. LOL: 14. 10. 17. 61. 
42. 9. 61. 12, 81. 15. 81. 18. 50. 
41." 10. 71. 13. 202. 16. 101. 19. 20: 
Page 33 
39. 8. 414. 5. 89. W192: 9. 322. 
sts 4. 16. 6. 64. 8. 1363. . 10. 508. 
11. $18; $72. 14. 12 wk. 
12. 86 ft.; 60 mi. 15. 150. 


18. 9sq. in.; 144 cu. in. 16. 72 rows, 2 plants. 
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Page 34 
. 122 yd. 4. 31} gal.’ 6. 212 ft. 
. 10} bu. 5. 521+ wk. 7. 20 Ib. 
Page 37 
1. 42; 12,9,; 38}; 625; 128%; 195}. 8. $654. ’ 
2. 29:8, ; 953 1455 645 1035 5 46rd. 
Page 38 
38. 6. 4025. 11. 224054. 16. 128. 21. 189,900 mi. 
65. 7. 300. 12. 2235342. 17. 192 A. 22. 1,0412 mi.; 
6814. 8. 1734. 13. 981,39. 18. $2,405. 1723 mi. 
62625. 9. 299234, 14. 2209493. 19. 43. 28. 139 gro, T. 
377. 10. 729. 15. 1013,27,. 20. 3,982. 24. 110 mi. 
Page 39 
$ 15.04. 5. $3.77. 9. $8.14. 18. $55.75. 
$6.25. 6. $13.52. 10. $30.11. 14. $126.50, 
$ 3.502. 7. $18.05. 11. $27.01. 15. $43.27. 
. $7,185. 8. $.38. 12. .$3.10. 16. $1.40. 
Page 41 
$31. 8. $342.78. 5. $345.70. 7. $548.15. 
. $108. 4. $37.60. 6. $91.34, 
Page 42 
1. 18¢; $43.93. 
Page 43 
eS aoe Oe, 5. 10%. 9. 12¢. 
5¢; 8%; 10%. 6. 10%. 10. 129. 
. $60.15; $60.40. ~%. $53.35 ; $53.55, 11. 10¢. 
. $83.55. 8. $1.50. 12. 8%. 
Page 45 
. $6.15. 4. $3.10. 7. $4.80. 10. $6.90. 18. $1.90. 
$ 3.95. 5. $12.95. 8. $11.95. ~ 11. $4.15. 14. $12.10 
. $11.75. 6. $20.35. 9. $3.30. 12. $17. 15. $7.46. 


16. $10.55. 
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Page 46 
. 26; OF; 10%; 47; 47; OF; 449, 
$ 42.19. 3. 2%. 4. $1,035.16. 
8 oz., or less than 3 oz., and over 2 0z. 
36 ¢. 8. $2.88; $10. 
Page 48 
2, 3, 5, 7. 6. 5, 5, 5, 18. 11. 
2, 2, 2, 2, 2, 2, 5, 7. Mei gosros ies, Onis 12. 
38,809. | 8. 3, 3, 8, 3, 3, 8,5 13. 
2 Dralin ae ilis 9. 5, 5, 5, 5 14. 
2, 2, 2, 2, 2, 3, 3. 10. 2, 3, 3, 11, 11. 15. 
Page 50 
3), 0%, 9. 100 11. 13. 
8, 5, or 15. 11. 2, 4, 8. 14. 
2, 3, 4, 6, or 12. 12. is 15. 
9. 4. 64, 7 
it. 5. 5. 8. 
6. 6. 12. 9. 
Page 51 
6... 12. 11. 14. 21. 
28, 18. 1,024. 15. 6. 
‘Page 52 
252, 4, 252. he LOS: 
. 216, 5. 28. 8. 300. 
154. 6. 352. 9. 288. 
Page 53 
. 240. 3. 594. 5. 180. 
. 150, 4. 192. 6. 441. 
ke 2. 30. 8. 21. 


5. 12 oz. 


9. $25. 


13. 
35.45 $5 Pos ros He 


3, 20. 


- 


(c 
144, 


16. 250. 
17. 8. 


10.. 
11. 


180. 
$1.50. 


8. 847. 
4. 13,500. 


15. 
18. 
- - sirloin, $5.44; rump, $1.96; round, $14.88; plate, $4.48; flank, $.88; 


22. 
23. 
. Rose, 4,925.65+ qt.; Nora, 3,373.65+ qt. 


25. 


29. 
30. 
31. 


Has £0).80 ht 


ANSWERS . T 


Page 55 


. 8,270,065. 2. 25,090,120. 8. 87,087,049, 4. 20,040,140. 
, XIX; XXXVI; XXKV; XXXIX; XLII; LVI; XLIX; C; XCVM; 


DRM XLV; XC: LXXV. 


. 0, 1, 4, 9, 16, 25, 36, 49, 64, 81. 


pe ore nls 9. shh: 11. $2,581.40. 13. $27,673, 
. 1,694;175,812, 10. 22, 12. $322. '14, 42, 
Page 56 
$20. 16. $125. 17. 708 lb. 
Neck, $0.72; chuck, $7.80; prime of rib, $9.52; porterhouse, $18.40; 


shin, $2.00; shank, $.60; total, $66.68. 


. Chuck; flank; porterhouse ; porterhouse. 
. 74.8 1b.; $5.48. 21. Leg; rib; leg; leg. © 


Page 57 


Rose, 20,196.40 lb. ; Nora, 19,598.90 Ib. 
3,569.60 Ib.; 266.18 lb. 


Rose, $246.28; Nora, $168.68. Rose, $90.37; Nora, $47.78. 
6 lb.; $1.20. 27. 75 lb. 28. 374 lb.; $12. 

Page 58 
$36,964,663.50. 82. $62.50. 35. 385. 38. 97,00 
$300,900. 33. $1,686. 86. 45,600. 89. 7,720. ° 
50,000. 84. $15,000,000. 87. 148,750. 

Page 60 
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Page 62 
43, 6. 34, 11. 24. 16. 23. 21. 47. 26. 42. 
a2, 7.2 oF 12. 48. 17. Pe 22. 52. 27. 52. 
a3, 8. 42, 13. 42. 18. #3. 23. 82. 28. 25. 
23, 9. 292, 14. 48. 19. 2. 24, 58. 29. 2h 
28, 10. 24. 15. 43. 20. &. 25. 43. 30. 43. 
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Page 63 
1. thy ob fF 37,55 FE . 5.3% 4 & 
2. 4%, tf to, 4? 42 4. Yo. Yer -9 $$ 


6. England, Denmark, Germany, Venezuela. 
7. Connecticut, Georgia, New Hampshire, Pennsylvania, Rhode Island, North 
Carolina, South Carolina, Massachusetts. 
Page 64 


8. New Hampshire, New York, Massachusetts. 


Page 66 
1. 2. 6. +75. 11. 3%. 16. 3. 21. 4 26. 4. 31. 4. 
Qess, Rok 12. 2. LY. hy 98. oe 0 BY. BSR Re 
3. ye. 8. 4 13. 4. 18. 54. 23. ss. =. 28... 33. 4. 
4. 5. 9. 4. Iara 19. 4. 24.44. 29. 725. 34. 4. 
5. 2. 10. 2. 15. 3%. 20. 33. 25. 3. 30. 33. 35. 4. 
Page 68 
1. 82, et 8. $3, 22, we 5. 48, $8, 27. 2, 8, 5. 
2. 43, #3, 7BP 4. te oe, BE. OG. 3G, 28, 12S = 88. 82, 42, 28, 8, 18, 20, 
Page 70 
1. 1244. 2. 4. 8. 48 4. 1 5. 22. 6. 128 % 1k 8. 18. 
o) Le lo. 3h 11; del «SR 8S. 1 14. 1, = T5sziae 
16. 148.. .17. lg 18. 198. 19. 2h. 20. 228. 1g, 8. 25, 
23. 24%, 24. 1443. 25. 24 26. 198. 27. 25, 28, 144 29. 3. 


30. 1 mi. 81. 1, ft. 982 4h yd. 88. }4. 34. $8. 35. 24. 86, 428. 


Page 72 
1. 43. 5b. 9. 44. 18. sy. 17. ys. 21. 42. 25. 8, 29. +» gal. 
2 1pt 6. oe. 10. oy. 14. ge. 18. yy. 22. 26. E. 30. 44. 
3. os T qo IL. of. 15. fh. 19. By. 28. GG. * 27, 394, 31. 4. 
4. 4. 8. 3. 12. 4. 16. 13. 20. 7%. 24. a. 28. Syd. 


Page 73 
82. 23 yd. 83. HY. 34. §; 3%. 35. Frank, , more. 86. Roy, 4 bu. more 


143.) 6. 287 
22 ts Tee 
S1g.i2 8:25. 
ae ea 
Bom 10, 6. 
36, 21,4. 


39. 


a RP oo 


28. 
29. 
30. 
31. 
32. 
33. 


PO RMHI.A Pwo wo & 


11. 684. 
12. 1313, 
18. 238. 
14, 8483, 
15, 614, 
87. 173 mi.; 72 mi. 
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Page 74 
p11}. 


17. 18488, 
18, 739, 
19, 9,4. 


20 


254 gr. 40. 116y5 gr. 

8h. 6. 121%. 11. 
. 98, 7 oh. 12 
on. 8. 2.5. 18. 

84,. 9: <S.4% 14, 
. 8ih 10. 1,5. 15. 

47 yd. 

Charles, $ mi. farther. 

98 Ib. 

13 yd. 

2517 Ib. 

22 gal. 

45. 10. 523. 
. 214, > 11. 6B. 

145%. 12. 92. 

252. 13. 91, 

on 14. 48, 

11}. 15. $8. 

9h. 16. 102. 

50. 17. 241. 

11}. 18. 110. 


. 8849, 


Page 75 

13. 16. 
. 1022. ie 
133. 18. 
44. 19: 
57: 20. 
Page 76 
Page 78 


21, 775. 26. 1182}. 81. 154, 
22. 838. 27. 344. 32. 2014, 
M3108.  *°98). 9.5. 33. 4423, 
24.10}, 29.4214, 84, 182. 
25. 284. 30. 8i. 35. 1637, 
38. 2t yr. ; 2074 yr.; 824 yr. 

1538, 21. 2538, 26. 6235, 
233 221 3125 27. 7314, 
2623 28. 64. 
i. 24. 34,2, 

1738. 25. 44,7, 

34. 894, A. 

35. 22 mi, 

36. 13 hr. 

37. 1127 A., 189.3, A., 35414 A, 

38. 928 yd. 

39. 252 mi. 
19, 224, 28. $1.10. 
20. 51. 29. $15.12. 
21. 6 yd. 30. $3. 
22. 532 ft. 31. $70.83. 
23. 5 hr. $2. $37.33 
24. $15. 83. $1.54. 
25.-$ 15.538. 34. $50.70. 
26. $121.88. 
27. $2.50. 


10. 
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Page 79 
1. 350. 5. 220. 9. 180. 18. 5884. 17. 720. 21. 26632. 
2. 244. 6. 8. 10. 1224. 145. 18. 168. 22. 720. 
8. 156%. 7. 2684. 11. 142. 15. 153. 19. 288. 23. 100.5. 
4. 1163. 8. 106%. 12. 33. 16. 675. 20. 1284. 24. 80. 
Page 80 
25, 100 mi.; 50 mi.; 25 mi.; 12} mi.; 10 mi. 29. 60 mi. 81, 140 mi. | 
26. 260 mi. 27. 120 mi. 28, 75 mi. 30. 140 mi. 82. 140 mi. 
Page 81 
1,35. 8 oy 9 ye 10.4. Ugg. 12.4. 18.9 14, ff. 15. 
Page 82 . 
Be Te BGG th eRe 9.141%. 11. aysq.in.. 16. } miv) 
Rabe. Ai abel) Gilets. 8.118. 10. ¢qt. 12. sq. in. 
Page 83 
17. 4. 18. 144. 19. 8,5 sq.in. 20. 15; sq.ft. 21. 1f¢sq.in. 22. 55,5 sq. in. 
, Page 84 
1, 2,308. 8. 8924. 15. 1,368. 19. $3.78. 22. 6684 mi. 
2. 1,080. 9. 1,300. 16. 1,179. 20. 674 yd. 23, 115% rd. 
. 8, 1,624. 10, 3924. 17. $3.40. 21. $21.874. 24. 554 mi. 
4, 140. 11. 1,214. 18. (1) $17.85; (5) $21; 25. $33.38; 
5. 1,469. 12. 1,076. (2) $15.75; (6) $17.85; $ 5.68; 
6, 616. 13. 5,640. (3) $22.58; (7) $ 15.23; total cost, 
7. 2,700. 14, 600, (4) $20.48; (8) $15.28. $ 38.96. 
Page 85 
1, 2147. 9, 31632. 17. 1,926.3. 25. 82842 
2. 334. 10. 2,20638. 18, 1,282427. 26. 206,22. 
8. 30443. 11. 304}. 19. 864%. 27. 38034 
4, 11623. 12, 12944. 20. 1,229,3,. 28. 1118 sq. yd. 
5. 308%. 18, 48148. 21. 15,%),. 29, 20225 sq. ft, 
6. 349§. 14, 37624. 22. 1,75928. 80. 176, mi. 
7. 25744. 15. 38833. 23. 57325. 81. 64,4 A 
8. 164%. 16. 22578. 24. 1,292. 


ANSWERS 11 
Page 87 
6. 14; 44; 3. 6. 14; 7h; 33. 7. 243 10; 5, 8. 13; 13}; 6%. 
Page 88 
aesee: ) 4, 2045-9, 91, 10. 124. ° 18, 16k 16. 76. ' °° 19. 75. 
ea. 19%. 5. 15%. 8,200, 11, 88. 14:°186" 17516." -90,-16, 
8. 33. 6. 58. 9. 21, 12: Ver er 18. 16. 21. 3263. 
Page 89 
1. § 8 $ 6. gf 7 1% 8 48. UL yy. 18, 1h. 15, ag. 
2.3. 4.96 6. 17. 8. Ay. 10. %. 12. 2 14, 5. 16. 14%. 
es $445 Ba. Ve. Deca 1 
Beha. aoe 6. shy. Sra0.. LO} dy: Load 
13. #2, min. 14, 3, min. 15. 45. bbL 16. 35 mi. 
Page 90 
1. 45. 3. 24. 5. 384, 7. 3h8. 9. 14. T2418 6. 
e654. 8h. OG. x. 8. 233. 10. 5. = 12. 4}. 14. 2, 
15. 12; +; in.; 6; 18; 3; 15. 16. 3. 17. 8. 
Page 91 
ed. 8. 4 tate res be. Tee, 9. +. 
2 $5 355 te 4. 55 55 ori t- 6. x. 8. x5. 10. 43. 
Page 92 
1, 562} A. 2 1,760 yd. 8. 142 mi. 4. 540 bu. 5, $15,216. 6, $4,125. 
Page 93 
ue fy 2% 4 8. 14% 4. 4338 5. 2ak. 6. UA. 7. 6784. 8. 488. 
Page 95 
3. 6. poise. 91. 8 27. 14, 83. 395, 39. 22. 
2. i. O50 ACee 08 4h, 88a. 84, 32. 40. 1,5. 
Bede 10. 1%. Hh 28. 22), OORT A. 188.1209 Qed 
eee PEL, 2h.) SA. Seek. 1h SOLES | ees te: 42. 0. 
5. d. 19,39. 19), 7%. 85. 87. 81s 37. 1121. 43, 53.8,. 
Giri 888) 440 004, 26, 161. $82. 10018. 88, 1765. 44. 103§h 
Bost 14k 4... 
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Page 96 
45. i. 47, 43}4. 49, 41. 51. 34. 58, 23}. 55. 6. 
46. 42. 48, 11. 50. 3. 52. 95. 4. -2742, 56. 24, 
57. 45; $3 25 45 235 845 4 58. 955 5 #3 e333 385 FE 
59. ghy 68. 18, 67. 413. «71. 256, 15. 12; 43 ais 79. 29499. 
60. py... 64 gig 68. 3}.,, 72. 581%, 16. 364. 80. 24 in, 
61. 1333, 65. Ars. 69. qhg 78. % 77. 1132. 81. 64 in, 
62. 1123. 66. 1,0124. 70. yhz. 74 £343 xe 78. aso 
Page 97 
82. 17 in. 84. in. 86. 923 yd. 88. 32582 ft. 
83. 8§ in. 85. 4§ in. 87. 43128 yd. 89. 70934 in, 
Page 98 
90. 1442 ft. 98. 143.5, A. 96. 310 bu. 99. $2,891, 
91. 12% mi. 94. 5} ft. 97. A. 100. 38 yd. 
92. 927 T. 95. 9944 Ib. 98. 1933, mi. 101. $123.75. 
Page 100 
12257. 9. .05. 1%. 11. 25. .08. 40. 8. 57. 299. — G5.- 348), 
9. 19.9. 10. .99, 18. 45. 26. 25. 50. 35 58. 32%. 66. 427. 
8. 11. 11:40, 10. .1.  9h2.68,5" 61. 35. 50: 40k, Pere 
4. 85.0 . 12. 5.05,- 20. 6 .28...10: 58, 785. . 60. 45. 68. 402: 
5. 12.39. 18. .3. 21. .9. 29. 09. 58. 225. G61. 234. 69. +85. 
6 101. 14.. 6. 22. .8. 80. .05. 54 86. 62. J. 70. 5825, 
7.°20,.2.. 115. (14, 28s iTe oy Sheed bye BO. Th. 68s AS Ct a Tie 
8. 22.2. 16. 8.9. 24 .4.. 9% 1.75. 56. 7. O84 318.5) 78. 438. 
Page 102 
1. .017. 4. .009. 7. .995, 10. 1.8; 4; .3. 
2. .843. 5. .085. 8. 100.005. 11. 10.5; .40. 
8. .125. 6. .066. 9. 200.022. 
12. .30; .50; .70; .60; 8.00; 15.00. . 
13. .050; .010; .800; .080; 10.000; 25.000. 14. .045. 
15. .125. 21. .999. 27. .11. 43; Qa. ees 
16. .222. 22. 2.1. 28. 2.09. 46. 121%. 52. 3385, 
17.715, 23. 10.6. 41. 10,3. AT. Ino. B38. 50rhe 
18. 5.6. 24. .001. 42, yA0,. 48. 46,46,. 64. +445: 
19. .009. 25. .205. 48. +25, BOs wie wk Boreas 
20. .809. 26. .400. 44. 225, 50. 1,25. 56. i825. 


own 


oP eo 


- 


iP co 


- 4.5. 


FP wwe 


$ 5.80, 
$ 44, 


. 14,23 mi, 


2. 3.6, 


. 6.3. 
. 43.5, 


1.33, 
6.3. 
4,292.84, 


. 85.1. 


54, 


. 281.875 in. 


4,419.15 ft. 


3. 
201.2. 
7. 


. 298, 


9. 


Total, $17.55. 


. $8.02. 


$11.34. 


013. 
855. 1 


ANSWERS 13 
Page 104 
4. 4.03 gal. 7. $023, 10. 99.78 ft. 
5. 89.30 yd. 8. 24.87 ft. 11. 1.760 ft. 
6., 830.63 mi. 9. 125.70 gal. 12. 6.278 mi. 
Page 105 
8. 80.8. 4. 3.24. 5. 56.25. 6. 064. 7%. 8.650. 
Page 106 
15. 4.8. 22. 674.865. 29. 175.92 ft. 
16. 1,028.2. 23. 280.4. 30. 551 ft. 
17. 402.27. 24. 15,607.8. 81. 51 in. 
18. 3. 25. 28.50. 32. 202.09 mi. 
19. 10. 26. 11.025. 33. $53.30. 
20. 4,825.4, 27. $392.288. 34. 971.472 mi, 
21. .036. 28. $8.80. 35. Yes. 
Page 107 
Page 108 
6. 1,967.5. 11. 25. 16. 222.5. 
malls 12. 1,365. L713: 
8. 4,003. 13. 50. 18. 67.5. 
9. 119.3. 14. 1, 19. 405. 
10. 2,871. 15. 1265, 20. 312.5, 
Page 109 
2. $2.46. 
Page 110 
5. $3.30. 7%. $25.47. 9. $1,046.35. 
6. $95.76. 8. $193.36, 
Page 111 
11, .503. 16 4,13}... Ql... 2.127%..98. 1.1955. 
12. 81. 17. .064. 2252. 015. 5 at Coa. 
13. .426, 18. .4S6ce 98... 1.818. 28, .1833. 
14. 1.054, 19. 2.7674. 24. .048. 29. .091;4. 
15. .52, = 20. - 2.933%. 25. .227,. 
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Page 112 4 
$0. $2.15. 32. $.50,55. | 84. .9 cu. yd. 36. $16.35. 
$1. $48.50. 83. 3.6 yd. 35. 30.8 yd. 87. $9.50. 
Page 114 
Lie. 4. 3. qe. 10. 173. 12 16. A. 
2. 3. 5. 93. ie a i. 14. 43. 17. 4. 
3. 4. Cine. 9. 2. 12. 4}. 15. 2. 18. zh. 
Page 115 
oe € 156. Rae 10. 3.25, 13. .82. 16. .475. 
2. .75. 5. .625. 8. .75. 2 2s 147 '256;. “Ave 
3. .24. 6. .18. 92 1129S 1248, 25: { 255, 18.5: 
1. .38}. 5. 124, 9. .162. 13. .83}. 17. 12.87}. 
2. .624. 6. .853. 10. .87}. 14. .871. 18. 7.75. 
3. .09p;. TONGS se 11. .083. 15. .412. 19. 8.624. 
4. 1.662. 8. 5.83}. 12. 2.581. 16. 9.834. 20. 16.662. 
Page 116 
1. 70. 4. 80.51b. 7% 17mi, .10. 1;3. 18. $385. 16. $6. 
2. $186. 5. 102. 8. 208.1, © 11. $5.10. - 14 $8. 17. $9. 
3. $15. 6. 12.12ft. 9 $14. 12. $20. 15. $13. 
Page 118 
1. 3; 4903 zao3 34683 53 45 ato: 8. .9; .06; .8; 008%; 1.14%; .1827,. 
SOS ROC OO «20's 0. 4. 662; .75; 87}; 08%; 2.412; 3864. 
5. 85.41 ft. 8. 70.18 ft. 11. 749.07 in. 
6. 11.6 bu. 9. 227.52 mi. 12. 9.6 ft. 
7. 19.01 gal.; 190.1 gal. 10. $46.90. 18. 41.1 in. 
Page 119 
. $.50. 15. $.50. 16. $1; $1; $.65. 18. $1.60. 19. $38.2u. 
BRrEADSTUFFS MEATS CLOTHING 


ai. 


. 2d year $ .083 increase $ .471 increase $ .206 increase 
3d year $ 2.196 increase $ .165 increase $ .855 increase 
4th year $ .70 increase $ .294 increase $ .858 increase 
5th year $1.415 increase $ .918 increase $ 1.303. inerease 
6th year $ .006 increase $ .524 increase $1.226 decrease 
7th year $5.63 increase $2.198 increase $ .435 increase 
8th year $3.061 decrease $2.859 decrease $ 1.603 increase 
$.57. 22. $9.82, 28. $4.87. 24. $1.86. 25. $3,027.50. 26. $299, 
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Page 122 
2 20bbL 6% 25bu. 8. 180. 4. 126, 5. 68 6. 233. 7, 75. 
Page 124 
1. 6 1b. 4. 392 oz. 7. 16 lb. 9. 56 T. 
2. 13T 5. 74 1b. 8. 117 lb. 10. 109,200 Ib. 
8. 152 oz. 6. 2} long T. 
1. 240 pwt. 4. 24 sc. Tonos 10. 1,240 gr. 
2. puregold. ~ 5. 96dr. 8. 120 sc. 40 dr. 11. 7 pwt. 
8. 92 gr. 6. 60 gr. 9. 14,400 gr. troy; 12. 480 gr. 
14,400 gr. apoth. 18. 40. 
Page 127 
1. 3 cords, 4, 4.58 A. 6. 7,920 ft, 8. 2721 sq. yd. 
2. 23,040 A.- 5. $12.96. 7. 27,648 cu. in. 9. 3,240 cu. yd. 
8. 9,504 ecu. in. 
Page 129 
1. 90°; 60°; 45°, 5. 60°; 150°. 8. 90°. - 11. 180°, 
2. 45°, 6. 330; 2307; 9. 90°: 360°, 12. 5,400/, 
8. 45°. 8,600!" 10. 120° 13. 7,200’. 
4. 360°; 180°; 90; 7. 110'; 340’, 
60° ; 30°. 
Page 130 
1. 258 1p, 4. 3,017 lb, 7. 28 pt. 10. 1067. 
2. 66 oz, 5, 1,824 units. 8. 52 qt. 11. 38 ft. 
8. 94.5 ft. 6. 740 sq. rd. 9. 94 pt. 12. 90 cu. ft. 
Page 131 
1, 23 Ib. 5. 364 da. 9. 8675, da. 18. 22% mi, 16. 592,000 oz. 
2. 50 gal. 6. 64 gross. - 10. 15% yd. 14. 1 cu.: ft. 17. 26,520 hr. 
3. 85 bu. %. 2 cu. ft. ll. sy hr. * 15. 2$8q. ft. 18, 28q. rd. 
4 lhr ° 8. 233$gal. 12. 612% yd. 
Page 132 
. 256 lb. 6 oz. 6. 15 wk. 10. 126 bu. 2pk. 18, 12 gal. 3 qt. 
. 88 gal. 1 qt 7%. 69rd. 1 ft. 5 qt. ' 14, 19 mi, 120 rd, 


oO Pm © 0% 


. 380 yd.1 ft. 3 in. 8. 120 gal. 3 qt. 11. 46 yd.2ft.10in, 15. 2 wk. 6 da. 
. 86 mi.80rd. 9, 22 wk.4 da.1 hr. 12, 10 bu. 2 pk.6qt. 
. 63 bu. 1 pk. 45 min, 


16 


16. 
17. 


3 


co 89 


= 


(— 7 --  d 


ted 


a 


GRAMMAR-SCHOOL BOOK 


Page 133 
81 lb. 148 oz. 18. 8 rd. 14} ft. 20. 58 bu. 4 qt. 
45 bu. 1 pk. 19. 40 gal.2qt.1pt. 21. 4 gal. 2 qt. 
. 298 lb. 4. 1,012 da. 20hr. 7%. 7,149 yd. 1 ft. 
. 1,012 ft. 6 in. 20 min. 8. 2,700 gro. 6 doz. 
548 gal. 5. 125 wk. 6 da. 9. 3,979 ft. 3 in. 
6. 93 mi. 2,910 ft. 
Page 134 
. 10 ft. 2 in. 5. 2.sq. ft. 154sq. 8. 41 min. 31}sec. 12. 
55 lb. 9% oz. in. 9. 146 sq. rd. 13. 
.18da.9hr. 6. 43yd.2ft.4in. 10. 82}4 cu. in. 
8 min. 7. lrd. 444 ft. 11. 20rd. 4 ft. 1} in. 
138 rd. 8 ft. 3 in. 
Page 135 
. 1024. 6. 297%. 11. 582. 16 
94. 7. 6,85. 12. 4,889. 17 
12}4. 8. 32}. 13. 9}. 18 
732. 9. 21. 14. 28,4. 19 
. 748). 10. 234. 15. 1652. 20 
Page 137 
. 12, 2 78.75 sq. yd. 8. 41.25sq.ft. 4, 529 sq, in. 
. 6,000 sq. ft. ; 6662 sq. yd. 7. 77,469 sq. yd. 
. 66 sq. ft. 11. $74.75. 13. $416.67. 15. 
195, A. 12. 5,280 ft. 14. 10 rdi 16. 
Page 138 
6 sq. in. 2. 134 sq. ft. 8. 14 sq. yd. 4. 
235 sq. rd.; 39 sq. yd.; 1f sq. in.; 1444:sq. ft. | 6. 
Page 139 
8X4, 9 32sq.in, 8. 6,768sq. in. 4. 221 sq, ft. 


Page 140 


22. 20 yd. 11 in. 


10. 4,010 T. 
11. 35 gal. 1 qt. 
12. 866 rd. 13 & 


6 in. 


7 gal. 2 qt. 
5rd. 1 yd. 6% in, 


. 59, 

. 363 ft. 
. 248 T. 
. 11, 

. 145. 


5. 236.25 sq. ft 
8. 2 in. 

1,111} sq. yd. 
3,528 sq. ft. 


10} sq. ft. 
1A, 


5. $30. 6. $104.76. 


240 sq. f% 6 1000sq. in. 9. 300sq.yd. 10, 360sq.rd. 11, 28 sq. in, 


Page 142 


1. 4; yd. 8. 81} yd. 
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Page 143 
4, 14 yd. _ 6 Bedroom, $ .80; dining-room, $ 1.60; 8. 12,096. 
5. $ 4.33. sitting-room, $ 1.20; total, $ 3.60. 9. $ 35.88. 
7. $9 for side walls; $ 12.60, cost including ceiling paper. 
: Page 144 
1. 1644. 8. 4191, loads. 5. 1,0124 cu. ft. 7. 450,000 cu. ft. 
2. $2,126.67. 4. 750 cu. ft. 6. 5,600 cu. yd. 
Page 145 
1. 57.75 cu, in. 2. 67.2075 cu. in. 
8. The dry quart is 9.45 1, cu. in. larger than the liquid quart. 
4, 1.244+ cu.ft. . 7%. 6 times. 9. 1,558 cu. in. ; 6422 gah, 
5. 154.34+ bu. 8. 66424 cu. ft. 10. 351234 bu. 
6. 585 times. 
Page 146 
1. 3 cords, 2. 25 cords; 32 cords; 23 cords; 81 cords. 3. $3.50. 
Page 147 
1. 40 bd. ft. 6. $18.69. 10. $55. 
2. 336 bd. ft. 7. $15.25. 11. $389.20. 
8. 2,800 bd. ft. 8. $30.80. 12. 102} ft. 
4. 533% bd. ft. 9. $48.84. 18. 4,480 bd. ft. 
5. $8.62. 
Page 148 
1. $81.29. 2. 83 cu. yd. 3. 2644 cu. ft. 4. 2641$ cu. yd. 
- Page 149 
5. 6628 cu. yd. 6. 35434 cu. ft. 7. 228 cu. ft. 8. 1,512 cu. in. 
Page 150 
1. 17 yr. 1 mo. 4 da, 8. 67 yr. 9 mo. 22 da. 5, 1,759. 
2. 51 yr. 8 mo. 20 da. 4, 69 yr. 6 mo. 17 da. 6. 56 yr. 2 mo. 2 da, 
Page 151 
1, 127 gal. 2 qt. 8. 619 T. 908 lb. 10 oz, 
2. 28 bu. 2 pk. 2 qt. 9. 8 bu. 3 pk. 3 qt. 
8. 7 mi. 59 rd. 15 ft. 9 in. ; 10. 22 gal. 2 qt. 1 pt. 
4. 43 T. 501 lb. 8 oz. 11. 114 sq. yd. 7 sq. ft. 124 sq. in. 
5. 103 sq. yd. 1 sq. ft. 116 sq. in. 12. 269 cu. yd. 1 cu. ft. 808 cu. in. 
6. 483 cu. yd. 21 cu. ft. 204 cu. in, 13. 1 sq. yd. 6 sq. ft. 837% sq. in. 
720 mist tdlo tt. 710. 14, 255 rd. 8 ft. 11,5, in. 


2 


18 


15, 
16, 
23 
24 


26 
27, 
28 
29. 
88. 


il. 
12. 
13, 
14. 


& 


le 
' 


400 sq. ft. 


890 sq. ft.; 600 sq. ft. 
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Page 152 


17. 172 yd., or 3 strips 
each 20 ft. long. 


7.875 cu.ft. ; $2,479.17. 18, 21. 


567 cu. ft. oxygen; 2,133 cu. ft. nitrogen. 


18 hr. 
8,141.2 gal. 


811,114y}¢ cu. ft. 


1,542.8+ bu. 


(1) 1,456 cu. ft. 


(5) 2,312 cu. ft, 


$ .80. 

78 millions. 
$40; $21.33. 
$8.40; $6.80. 


- $39.10. 2. $72. 


$4,050, 


. 176 cu, ft. 
. 47,125 sq. in. 


$.017. 


20. 96 ¢. 


19. 720 A. 


21, 480 bd. ft. 
$2.88. 


° 25, 72times; 22. 640 cu. in, 


750 cu. ft. 


4 ‘ 
. 914 cu. in. 


11 cu. ft. 


32 min. 
Page 153 
30. 128 cords, 34. 
31. 42% yd. 35 
82. 86,400 sec. 36. 
33. 2,100 min. 37. 


(2) 4,122 cu. ft. 


(8) 8,210 cu. ft. 


Page 155 


9. 285 mi. 


10. $1.60. 


Page 156 


15, 28. 


16. 1,700,000. 
17. 320,000 ; 200,000. 


Page 157 


Page \158 
8. $56,000. 
Page 159 
8. 194 sq. yd. 5. 4%. 
4. 11¢. 6. 432. 
Page 160 


680 cu. in. 
(4) 1,987 cu. ft. 


18, 270,000 T, 
19. 990. 
20. 444 ft. 


8. 184,000 T. 4. 142,1053,T. 5. 4 rolls; $2. 6. $1.60. 


9. $3,150. 


7% $2.56. 
8. 12% hr, 


‘ 


Maintenance, $2,870,000 ; equipment, $1,629,000 ; transportation, $ 5,548,- 
000 ; general expenses, $454,000. 
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Page 162 
2. Mary, 4 da.; Helen, 4% da.; Leslie, 4 da.; Charles, 5 da. ; James, 4$ da. 
8. Ist wk., 48; 2d wk., 43; 3d wk., 43; 4th wk., 4; 5th wk., 5; 6th wk., 42; 
7th wk., 43. 4, 2542; 21198, 5, 234%. 
. Page 163 
6. 7173. 7. 900,000. 
Page 164 : 
1. 4 mi. long; 4 mi. wide. 2. $96,000. 
Page 165 
3. 50. 4. $7,000. 5. 4 ft. 
Page 166 
3. 4.3 in. 
4, 25; 4; .2; 1.5; 1; .75; .2; .6. The diagram represents the table graph- 
ically. .6. 
Page 167 
6. .8. 7. 40 ft. 8. 30 ft.; 30 ft.; 20 ft. 
9. A, 20 ft., 15 ft.; B, 20ft., 20ft.; C, 20ft., 10 ft.; D, 30 ft., 10 ft.; E, 20 ft.,, 
20 ft. 
Page 168 
5. 2,805,156. 6. 46,306.56+ sq. mi. 7. 37.99+. 8. 490.275 mi. 
Page 169 
9. $6.75; $.183; $.56. 10. $7.97. 
il. A, 528 da.; B, 523 da.; C, 3% da.; D, 533 da. 


. A, 72 hr.; B, 742 hr.; C, 42 hr.; D, 72%. 

. A, $7.14; B, $8.77; C, $7.18; D, $9.57. 

. A, $1.19; B, $1.46; C, $1.19; D, $1.60. 

. $32.61. 16. 193 hr. 17. 43; 43. 
. 48,000 lb. copper ; 2,250 lb. silver ; 244 lb. gold. 


Page 171 
80.005. 3. 100.0263. 5. 96.000497. 7. 34346, 
87.025. 4. 408.1879. 6. .00475. 8. 924563, 
i 5. Zoo 9. xbdd0- 18. zod0° 
te 6. Zoo 10.- x35: 14. ZUco 
Zoos 7. zo. ; 11. Z. 15. $383. 
aio 8. 2 12. zhy- 16. hoe 


& 


Cowes eH Ae 


OKAHAP EVE 


eewr 


1878. 
46666*. 
7 


. 24242+, 


99.342. 


. 201.0842. 
> 1.88588. 
2.362098. 
. 6.808380. 


2.8174, 


12.4. 
70.07. 
25.025, 


. 507.755, 


94,824, 
58.4375. 


. 39.0625. 
. 3,699.63. 
. 65.65. 


75. 
2.5. 


20022. 


. 2,180. 

. 5.738+. 
_ 1,756+. 
. 900 mi. 


40, 
12h, 
920, 
2,410. 
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Page 172 
5. .88888+. 9.. .66666+. 
6. .91666+. 10. .41666+. | 
7. .386363+. 11. .692380+. 
8. .53333+. 1Qee iets 
2. 76.2911. 8. 45.7722. 
Page 173 
10. .30720. 15. 6.5667. 
11. 274.28. 16, .124289. 
12, .9651. 17. 8.5439. 
18. .07605. 18. .35. 
14. 491.634. 
Page 175 
10. 9,039. 19, 485.74, 
11, 72.09. 20. 36.531. 
Leno. 21. 769.28. 
18. 20.736. 22. 2,656.2. 
14, 166,777.5. 23. 374. 
15. 10,110.10. 24, 35.7035. 
16. 745.008. 25. 250.25 sq. ft. 
17. 769.2. 26. 10.5625 sq. yd. 
18, 28.098. 
Page 177 
5. 52.9. 9. 798z2;. 18. 8.4. 
Grol: 10. 492,. 14. 20723,. 
%. 6.42. Lies 15. 3,201. 
8. 58. 12. 3.02. 16. 9.166+, 
24, 40.156+ hr. 
25. 820 rd.; 154 rd. 
26. 4 sec. 
Page 181 . 
5. 79.98. 9. 450. 
6. 100. 10. 76.8. 
7. 1000. 11. 1,200. 
8. 787.5. 12. 720, 


13. 
14. 
15. 
16. 


. 61.4084. 


19. 
20. 
21. 
22. 


27. 
28. 
29. 
30. 
31. 
32. 
33. 


17. 
18. 
19. 
20. 


27. 
28. 
29. 


13, 
14. 
15. 
16. 


.85714+. 
45. 
.20833+, 
9375. 


6.25 ft. 
3.5 ft. 

$.0275. 
$ 0095. 


$ 2.25. 
$3.02. 
$444.60. 
185.25 mi. 
$ .83. 

$ 6.69, 
142 ft. 


. 735.18} mi, 


6.868+. 
7.0034. 
695+. 
273.602*. 


200 in. 
7.5 sq. rd. 
55.4 mi, 


211.64, 
2249 

86.67. 
384,440 bu. 


17: 


an PP w dO 


QE TOE 


26. 
27. 
28. 
29, 


45. 
46. 
47. 
48. 
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Page 182 
$44; $220; $22; $11. 18. 75 1b.; 3,360 lb. 


» 648, 20. 40; 40%. 21. $8,250. 22, 182 A. 23. 1368.76 T. 


Page 183 
50%; 834%; 24%; 98%3 10%; 48% 


. 884% ; 20%; 162%; 14%; 5.6%; 4%3 2%. 

- 50%; 834% ; 162%; 5%; 45%; 14% 32%, 

. 100% ; 50%; 124%; 25%; 19:8%; 138; 10% 

. 884%; 80°%/o3 100%; 200% ; 400%; 800%; 1000%; 1,600%. 


25%, 
Page 184 
15%. 8. 20%. 9. 2375%. 10. 20%. 11. 70% 
Page 185 
300. 4, 28. 7. 140 Ib. 10. $1.20. 
500. 5. 60. 8. 60 lb. 11. 4,215, bu. 
160. 6. 300. 9. $7.33. 12, 87; 02. 
Page 186 
1.7078. 2. 202.363. 8. 21.4117. 4, 55944 
Page 187 
27.046. Qn 2, 13. 4232. 17. .625. 21. .5625. 
18.0099. 10, 382. 14, 4387. 18. 4666+. 22, .7272+, 
886457. 11... 23> 15. 4424. 19. 8333+, 28. «4687+. 
. 866.606. 12. soo. 16. scour 20. .55. 24. 1406+. 
. 250.974, 80. .004455. 35. .9009+. 40. $11.25. 
674.928. 81. 1.8551+. 36. 70.1666+. 41. $6.075. 
838,761.75. 32. 11.0687+. 37. $4,815.34. 42. $26.4375. 
213.5567. $8. 1.3317+. 38. 268.1 rd. 43. 8. 
.087783. 84, 28,944. 89. 2.159 oz. 
Page 188 


. 834%; 2,500,000 ; 500,000 ; 800,000 ; 3,000,000. 


Nitrogen, $.40 ; phosphoric acid, $.45 ; potash, $.075. 

8 lb. ; 84 lb. 

Land surface, 39,603.96+ sq. mi. ; water surface, 396.03+ sq. mi. 

9,300 sq. mi. 49, 8 1b. 4 0z.; 823%. 50. 46.8 lb. 51. 24.5 Ib, 


22 


§2. 
58. 


54. 
55. 


59. 
62. 
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Page 189 

4; 25%; 18 tb. 
Ist 2d sdany 4th 5th 6th 

Gravel, 25% 275% 374% 2314 % 162% 380% 
Sand, 412% 444% 444% 428%, 275% 44194, 
Gravel and sand, 663% 722% 814% 662% 444% T4LY, 
16%%. 56. 1.26,% T. gravel; 243 T. cement ; 4.35}3 T. sand. 
49% 5%. 46.5 0z. 58, 6.2 02. 

Page 190 
26.2 oz. 60. 910; 4,550. 61. .526 lb.; 18.936 lb. 
Mutton, 3.45 lb.; veal, 3.85 lb.; rice, 2 lb.; eggs, 3.275 lb.; flour, 2.85 Ib. 


63. Pork, 8.288 lb.; fish, .0641b.; eggs, 2.976 lb.; rice, .096 lb.; beans, 
576 lb.; flour, .32 Ib. 
64. Beef, 1.69 Ib.; mutton, 1.03 lb.; eggs, 1.21 lb.; flour, 7.56 lb.; rice, 
7.94 lb.; corn, 2.04 lb. 


65. 


10 ft. 


66. 6 ft.; 8 ft. 


Page 191 
67. 4 ft. 


68. 5 ft. in 100 ft. 


69.5%. 


70. Rise of 12 ft, in 100 ft.; rise of 5 ft. in 100 ft.; rise of 4 ft. in 100 ft. ; 


vise of 3 ft. in 100 ft. 


71. 52.8 ft. ; 528 ft. ; 633.6 ft. 


72. 1ft.; 2.3 ft.; 3} ft.; 2ft.; 2.6 ft.; 4 ft. 78. 2.3%. 
Page 193 
1. 64%. 4, 36%. 7. 20%. 10. $1.60. 13. $1,875. 
2. $4,000. 5. 25%. ~ 8. 331%. 11. $7.50. 14. 10%. 
8. $50. 6. 40%. 9. 10%. 12. $100. 15. 25%. 
16. 120 million. 17, 74 million bales, or 3,750 million Ib. 
Page 194 
18. 50%; 25%. 19. Gain, $250; loss, $50. 20. $250. 
Page 195 
1. $3875. 4. $570. 7. $25. 10. $79.20; 26.4% 
2. $686, 5. $3,120. 8. 4%. 11. $168.60. 
3. 3%, 6. $150; 5%, 9. $289.50. 
Page 196 
4. $13.50; $35, 2. $3.76. 8. $140. 4 5% 5. 10%. 6. $9. 
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Page 197 
7. $20. 10. $816.58. 18. $100. 16. $1.70. 1% $5, 21. 25% 
8. $7.70. 11. $10.50. 14. $53.39. 17. $7.50. 20. $1.50. 22. 333% 
9. $4.20. 12. 238%. 15. $20.80. 18. $6. 
Page 198 , 
1. $8. 3. $28.98. 5. The interest on $100 for 4 yr. at 5% is greater by $2.00: 
2. $25. 4. $225. 6. $1000. 7. $100. 
Page 199 
8. $43. 11. 2yr.5 Syr.; 3h yr; 14 yr. 
9. $6; $12; $18; $24; $30; $60; $938. 12. $35, 
10. 4} yr. 13. $550; $27.50. 
1. $1,236.25; $1,505; $1,881.25. 8. $379, 
2. $658,225. 4. $8,375; $5,000. 
Page 201 
2. $692.50. 8. $440.625. 4. $1,722. 
1. $12; $4; $5. 2, $7; $11; $81; $47. 3. $24. 4. $10 
5. $18, 7. $12. 9. $6. 11. $22. 13. $16. 
6. $4. 8. $20. 10. $14. 12. $8. 14, $24 
Page 202 
15. $16. 18. $96.80. 21. $15.75. 24. $31.69. 27. $86.63. 
16. $33.75. 19. $24.75. 22, $95.29. 25. $6. 28. $117. 
17. $168. 20. $56.25. 23. $195. 26. $15.26, 
Page 203 
1, $490.30; $455.30. 2. $132.87.. 
Page 204 
8. 222. 4. $195.14. 
1. $.90; $90.90. 2. $2.05. 8. $1.80; $131.30. 4. $504.58, 
Page 205 ~ 
5. $.79; $2.14; $182.93. 
1. $10. 2. $7,500. 8. $18.75; 4% 4. 3.012. 5. $120 
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Page 206 
6. $15,000. 7. $1.20. “tis 8. $5. 
i. $510. 2. $5,000. = 8. $45. 4. $19.95. 5. $100; $192 
Page 207 
7. $271,867,260. 
$8. From liquors; from miscellanies; $141,189,488; $179,684,121. 
9. 4.9+%: 19.44. 
1, $29.70. 8. $21.52. 5. $29.70. f 7%. $120. 
2. $29.25. 4. $41.80. 6. $66. 
Page 208 
_ 8. $245. 9. $55.50. 
Page 209 
1. $300. 2. $49.50. 
‘Page 210 | 
1. $381. 3. 10%; $11.70; $7.80. 5. $20,400. 
2. $20.88; $145.83; $395.88. 4. $138.83. 
Page 213 : 
1. $83.33. 6. $142.19, 11. $630.68, 16. 174% gain. 
2. $98. 7%. $20.83. 12. $1,001. 17. $33.33. 
8. $30.28, 8. $165.21, 13. 162% gain. 18. 5.5%. 
4. $30.34. 9. $150, 14. 333% gain. 19. $241.92. 
5. $46.40, 10. $158.57. 15. 24.9+% loss. 
t Page 214 
20. $440. 24, $56.25. 28. $29.75, 82. $192.50. “ 
21. $700. 25. $15.75. 29. $83.33. 33. $88.38. 
22. $650. 26. $195.89. 80. $548.25, 34. $237.86, 
23, $24.75. 27. $380. 31. $999.96, or$1,000. 85. $57.75. 
Page 215 
6. 32.028. 8. 5,189. 10. .408. T2. 9.852. 
7. 019. 9. 1.001. 11. 400,008. 13. 82.321. 
14. .01; .005; .200; .025; .015; .986; .100. : 
15, 447,194, 16. 347,317. 17. 4,041.56. 18. 5,174.87, 


Page 216 
29. 76,896. $1. $62,758.0817. 48. 02. 
20. 179,892. 82. $.3874656. 44, 4.10. 
21. 979,267.2. 83. $50,165.65. 45. 18, 
22. .003818. 84. $9,082.25. 46. 1.96. 
23. 199.12. 85. $223,429.626. 47. .50. . 
24. 17.641. 86. 63,226.641. 48. 13.98. 
25. 165.906. 87. 59,822.362. 49. 7,846.222. 
26. .009858. 88. 79,689.50. 50. 1.989. 
27. 799.998. 89. 3.93. 51. 693,425. 
28. 15.486. 40. .01. 52. 13,676.778. 
29. 166.9128. 41. .01. 53. .376 
80. .00000864, 42. 535.27. 54. 24%. 
79. 437. 80. #3. 81. 4. 
Page 217 
82. 623. 97. zs 112. +. 127. 
83. 34. 98. +47. 113. 3%. 128. 
84. 25. 99. 3%. 114. 5%. 129. 
85. 114. 100. 25. 115. 3. 180. 
86. 29}. 101. 54. 116. 1,%. 131. 
87. 4. 102. 2,5163. 117. 33. 132. 
88. 2. 108. 6,350%. 118. 1%. 183. 
89. §. ° 104. 6,970. 119. 14. 184. 
90. #. 105. 7,4884. 120. 142. 135. 
91. 33. 106. 9,8654. 121. 2,4. 1386. 
92. +. 107. 26,8754. 122. 24. 137. 
93. gy 108. 88343. 123. 3.%. 138. 
94. 8. 109. 5,8834. 124, 447. 139. 
95. 2%. 110. 2. 125. 123. 140. 
96. 3°. 111. 4. 126. 123. 141. 
156. 15rd. 4 ft. 1 in. 158. 
157. 27 mi. 1rd. 4 ft. 6 in. 159. 
Page 218 
160. 44 sq. yd. 1 sq. ft. 184 sq. in. 165. 
161. 72 cu. yd. 25 cu. ft. 92 cu. in. 166. 
162. 163 gal. 1 pt. 167. 
163. 66 bu. 3 pk. 6 qt. 168. 


164. 


& 


873 hr. 31 min. 40 sec. 
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55. 2,4. 67. x5. 
56. $5. 68. iy. 
57. 143. 69. 4. 
58. 143. 70. 43. 
59. 149. 71. 2%. 
60. 288. 72. 2. 
61. 344.- 78. 38,55. 
62. 155. 74, 22. 
68. 14,5. 75. 4%. 
64. 133. 76. 3. 
65. 1445. 17. gs. 
66. 34. 78. 137, 
1445. 142. 44. 
38. 143. 84. 
1¢; 144, 837. 
134. 145. 331 
8k. 146. 492. 
928, 147. 1279, 
92r- 148. 73. 
915, 149. 1393. 
314. 150. 2417, 
474i. 151. 57$2 
7k. 152. 8417, 
258. 153, 2924, 
2748. 154, 1595, 
144, 155. 494. 
43, 
87 gal. 2 qt. 


282 lb, 11 oz. 


26,093 lb. 12 oz. 
312 rd. 4 yd. 2 ft. 6 in, 
1,292 mi. 38 rd. 13 ft. 
1rd. 6 ft. 4% in. 
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169. 5$. 175. 8. 181. 3. 187. .66666. 198. .46875. 
170. 3lb.60z. 176. One. 182. $24. 188. .625. 194. .27083. 
171. 202. 177. 720. 183. ay350- .189. .88888, 195. .81818, 
172. 33,255. 178. 864. 184, 29913,, 190. .4375. 196. .07812. 
173. 4. 179. 54%>. 185. 64. 191. .64. 197. .86821, : 
174, 36. 180. 100}. 186. 59999., 192. .22727. 198. .00099. 
Page 219 
1. 50.7 bu. 5. 294 yd.; $28.91, 9.. 6.17 hr: 
2. 131,25 Ib. 6. 60,169 lb. 10. .73 mi. 
., 8. 1020 Ib. 7. $ 100,000,000. ll. sty5 4; css 4 
4. 1,200. 8. $.673. 
Page 220 
12. 62. 19. $.40; 20%, 25. $277.75. 
18. 60; 100; 340, 20. 5,600. 26. $6.89. 
- 14. 240 ; 2,400; 3,840. 21. $2; $2.04. 27. $3.16. 
15. 35; 5; 45. 22. $11.76. 28. $8.69. 
16. 100; 900; 70; 3. 23. $3.81. 29, 441 sq. in. 
17. 150; 3800; 600. 24, $2.33, 80. 558 mi. 
18. 200; 400; 160; 10. 
Page 221 
$1. 231 mi. 87. 33 in.; 10 in, 
82. 2,860 lb. 88. 29.885+ in, 
33. 153 sq. rd. 39. 763°. 
34. 78 Ib.; 390 Ib.; 195 Ib, 40. 2:3; Ist, $2,400; 2d, $3,600, 
35. 2lb.; 14.1b.; 51b.; 64 1b. 41. 29. 
86. 185 lb. 42. 480 bd. ft.; $2.88. 
Page 222 
43. 12°, 46. 1731 lb. 49. $105, 52. 263 yd. 
44, 38%, 47. 720 A. 50. $49.40. 53. $4.67. 
45. 36 yr. 4 mo, 23 da. 48. $100. 51. $105.83. 54. $1,476. 
Page 223 ; 
56. 5158,%; 703%; 4444% 61. 346.2912 cu. in, of oxygen; 
57. 435,000,000 bu. ; $22,500,000. \1209,9456 cu. in. of nitro- 
58. $1.373; $.1444. gen; 9.94% of \carbonic 
59. $6,537.50. acid gas. 
60. $2.25. 62. 21.12 sec. 


68. 1.32 sec. ; 14.89+ sec. 


65. 
66. 


73 
74. 


75. 


78. 


81. 
82. 
83. 


98 


161. 
102. 


105. 
108. 
109. 


114. 
115. 
116. 


121. 
122. 


so 
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Page 224 ; 

. 2 min. 67. 49: 46, or 18. 71. $ 107.136. 
1,920 bricks; $ 12.96. 69. 12,000,000 lb. 12. $5,672,059. 
5,280 ft.; 63,360 in.; .03 in. 70. 3 min. 25 sec. 

Pace 225 


$111, including ceilings. 
San Diego, 1.56; San Francisco, 3.318 ; Sitka, 8.591; Salt Lake City, 1 1583 
New York, 3.583. 


40,455 bu. 76. 
. Two brothers, $6,000 each; 3d apt eae $2, 000 ; cousin, $4,000. 
4 sq. ft. . gs3 Te 80. 213 lb- 
Page 226 
$5.52. 84. $435. 87. 16 ft. 90. 9,600 A. 
12. 85. 17 ft. 4 in. 88. 97 mi. 91. $1.74. 
847 Ib. 86. 25; 25; 75; 75. 89. $6.25. 92. $615,485. 
Page 227 
$12.10. 95, 913+ mi. 97, 21,120 ft. 99, $124.74. 
- 12,000 Ib.; 6 T. 96, 640 rd. 98. 10,560. 
Altitude, 4 in.; area, 12 sq. in. 108. 120°; 150°. 
North; west; south; south ; west. 104. $52.08. 
Page 228 
$15.19. 107. $3.88; $11.67; $47.20; $84.39 ; $93.56. 
1,540 da. 110. 7. 112. $2.03; $6.97 ; $10.17. 
144 cu. yd. 111. $1.03. 118. $21.04. 
Page 229 
Cheaper by express. 117. Cheaper by express; $.12. 
Express ; freight ; freight ; freight. 118. $4.18. 
52 Ib. 119. 18%. 
Page 230 
$.001. 128. . Deduct 35%. 125. 110 ft. 
14,400 ft.; $14.40. 124. $18.08. 126. $.003; $.018; $.54, 
Page 234 
. 2,083,017. 4. 375,406.125. an 17. 1,000,000,000. 
. 5,106,200, 5. 6,805,456,279. 
. 17,800,625. 16. 200,000,000 ; 400,000,000 ; 790,000,000. 
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Page 235 
. 1,987.705 ; 55.8034, 2. 346,242. 8. $735,573.07. 4, $226,537.54, 
Page 236 : 
. 185,404. 8. 256,982. 5. 80,266. 7. 157,689. 
19,000. 4. 7,203. 6. 11,864. 8. 5,146. 
: Page 237 
. 612,849. 12. 114.74. 14, 179.53. 16. 15.120. 
. 158.4. 18, 2,227,259. 15. 1,749.126. 17. $8,684,219.40. 
. 479.653. “3 
Page 238 
. 5,424, 4, 7,854.37. 7. 4,828.74. 10. 999.01, 
60.34, 5. 79.905. 8. 400.92. 11. 1,990.13. 
. 6,099. 6. 666.22. 9. 117.38. 12. 1,011,118. 
. $19,754,824 ; $4,372,629, 14. Liberty National, $1,818,600. 
Page 239 


N.Y. Produce Exchange, $1,283,100 ; New Amsterdam National, $498,200; 
State Bank, $889,000; Fourteenth Street Bank, $316,400. 
$ 10,398,900 ; $4,354,500 ; $3,769,200 ; $12,067,000 ; $6,049,000. 
22,439 ; 40,608, 
Page 240 


. $4,815. 2. $11,495. 3. $2,892. 4. $2,932. 


Page 241 


. $75; $87.50; $219; $861.30; $4,410; $1,095; $328.90; $956.25; 


$1,097.60; $1,584.74 ; $11,475 ; $40,650. 


. 641.80. 9. 500.04. 12. 11.2518. 15. 75.6851. 18. 2,280. 

. 21,760, 10, 19,680.38 18. 5,742.87. 16. 1,688.4. 19. 11.286. 

. 437.03, 11. 62,264, 14, 36,169.6. 17. 25.375. 20. 2,496.9. 

Page 243 

. 207 ; 486; 684; 873. 11, $209.58. 
$ 4,23, 12. 1,188; 2,376 ; 18,414; 9,306. 
$ 34.29, 18. $13.86. 

. 1,386; 2,673 ; 5,841; 8,316, ‘14, 894; 4,768; 11,622; 16,986, 
$ 51.48, 15. $47.68. 

. $15.84, 16, $33.88. 

. 3,996 ; 50,949 ; 83,916 ; 25,974 ; 717,282. 17. 10,374; 20,748; 1,197 ; 6,783. 
686 ; 1,470; 3,528; 4,802; 7,056. 18, $167.52. 

. $1,176. 


597; 1,791; 10,848; 13,781; 16,119; 9,154. 
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Page 245 
$ 108. 4. $8.80. 6. $37.33. 8. $56. 
$ 49. 5. $6.75. 7. $1.87. 9. $21.88. 
$48. 

Page 247 


72 ; 320; 9,000. 
52; 2 x 52; 8x 5; 2 x 32; 88; 82x 7; 23 x 88; 2 x 3? x 5, 
6 x 102. 4. 3x 102; 9 x 102; 108; 5 x 103. 
3 x 105; 9 x 105; 95 x 104; 895 x 10%; 10°; 9 x 10%; 129 x 106 ; 1236 x 108 
. 1492 x 108; 1206 x 10°; 79 x 107; 515 x 108; 107 x 108, 
Page 248 
. 45. 4, 41. 7. 230. 10. 20422, 18. .83. 16. 97743. 
55. 5. 201.053. 8. 77. 11. 26424. 14, 208. 1%, 7.47. 
. 11875. 6. 2,001. 9. 8,002. 12. 5. 15. 1,831. 18, 20.052. 
Page 249 
$2.97. 8. $.98. 5. $1.79. 7. $.08. ' 9. $.08. 11. $3.36. 
$ 1.265. 4. $.36. 6. $8.48. 8. $5.82. 10. $1.11. °12. $9.75. 
Sepa Ua OW 15, $2,112,676.06. 17. $146,341.46. 
$ 625,000. 16. $655,737.70. 
Page 250 


1870 value = $866.66; 1880 value = $786.84; 1890 value = $840; 1900 
value = $ 1,058.82. 

1840 population = 17,084,766 ; 1850 population = 23,181,895 ; 1860 popula- 
tion = 31,445,999; 1870 population = 38,558,713 ; 1880 population = 

- 50,139,029 ; 1890 population = 62,647,695 ; 1900 population = 76,319,487. 


Page 252 
. 80 yd. 3. 9. 5. 45. Wales 9. 9. 11. 60. L325 72: 
e120; 4. 28. 6. 57. 8. 18. 10.9. 12. 150A. 14. 24 cords, 
Page 254 
2 x 23, 6. 2x5x 18 x 31. 
2x2x8x38x3. lex 241. 
5x5 x 5. 8. 3 x-8 x 3 x 318. 
Dat 9: 9) 8 Mol. 
~2xX2x2x2x2x2xTx+5. 10. 2x2x2x2x3xs 
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11.5x5x5x 5. Q2o ca xed. 
ioral i. 23. 2x38x 5 x 288. 
18, 2«%2* 2x3 x 79. 24. 3x 811. 
14, 7x38 x 387. 26. 3.x 3 x47 xl. 
152 O22 Slit aioGroe 26. 2x 2 x 491. 
16. 2x2 x 479. Q27,2x2x2x2x2Ax®Ax3x3xB 
Wisp o0 x. 28. 2x2x2x2x2x2x6bx 6 
18. 2x 2x3 x 23. 29. 2x2x3x3 x 53. 
19. 5x 11 x11. 80. 2x2x3x11x 11. 
20. 2:x2x2x5x5x 5. 81. 13 x 367. 
21.2x2x5x5x 19 SB UGX Aa Ca 
Page 255 
1, 26. 3. 14, 5. 12. 7% 12. 9. 25. Ligig 
wees. 4. 19, 6. 5. S341 b.o Maen LO 2a; 12. 5, 
Page 256 
1, 168. 4, 2,484, 7. 43,095. 10. 625. 
2. 2,016. 5. 270. 8. 1,728. 11. 360. 
3. 1,694. 6. 1,815. 9. 564,480, 12. 1,728, 
Page 258 
2. 3,225,000 bales; 967,500 bales; 1,612,500 bales; 645,000 bales; 502. 
4. 40; 18; 12. Iron, 40,000,000 T.; petroleum, 18,000,000 T.; salt 
12,000,000 T. | 
Page 259 
5. Corn, 25.2 + bu.; wheat, 522,799,200 bu.; oats, 26,976,000 A. 
6. 289} ft.; 14755 ft.; 932 ft. 
7, 2.84 T.; 3.54 7.3; 17+ T.; 154+ T.; 2.64 T.; 2.0+ T. 
8, 128 in.; 36 in.;: 10} in.; 672 in. ; 74 in, 
9, 73 in.; 70 in.; 50 in.; 34 in.; 25 in, 
Page 261 
A oy oreo baer no ss S22 2 10Er. 
2. 2 x 57; 23 x 57; 23 x 5%; 2% x Bt: 26 x 58, 4. $5,495,000. 
5. Passenger ‘coach, $5,300; $5.290.20; sleeping car. $14,300; $ 14,263.20; 
‘ dining car, $10,900; $10,932.51; freight car, $500; $533.16 
6. 1,008,5834 sq. mi. 7. 645,461,3332. 
8. 40,945,965 A.; 2,537,516 A.; 2,607,089 A. 
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Page 262 
9. $18,514.04. 12. 36,239,000,000 ft, 
10. $104,806,200. 18. 325 million. 
11. $453,466,387.20. 
14. Returns per acre, $30.50; expenses per acre, $19.95; net profit, $10.55; 
net profit from 25 A., $268.75. 
15. 305(3044%). 16. $9.33. 17. 2,262 thousand ft.; 12%. 
Page 263 
18. $48,562.50. 22. 1714 da. 26. 800. 29. $243,960, 
19. $53,333}. 23. 78(77y4). - 2% $35,700. 30. 625. 
20. 69,375 bu. 24. 15,4162 bbl. 28. 321, 81. $200,000. 
21. $41,625. 25. 3. 
Page 264 — 
$2. $196.90. 85. 7022 T.; 36. $229.41. 89. $630; $420. 
38. $33.30. $78.02; $14.19. 88. 836473 yr. | 40. 16,000 A. 
$4. 1253 T. 
Page 265 
41. 696,960,000. 43. 1773 da. 45. $3,580,000. 47. 81 million T, 
42. 2,400,000 T. 44, $1,860,000. 46 300,000T. 48. 22,800,000,000 Ib. 
Page 267 
1. 70. % $88, Pee 78 13. ¥c'os Th509 TO00 
2. 63. 8. Ts rie mse 14. #3, 1a $4 
3. 12. 9. ria vfs Te 15. i, Hi, #4 
4. YY) rho Tos 10. Yo. oo ako 16. DAS, rive rite 
5. $3, 28, 2 11. Yo. vivo tro 17. 34%, dys dys 
6. 4 i) ib. 12. 1335) 13209 1320" 18. 4%) fo Hd- 
Page 268 
1. 33. 6. 5%. 11. 634. 16, 182,. 21. 48. + 26, 228, 31, 1A. 
2. 144.. 7%. 44. 12. 1033. 17. 107%. 22. S38. 7. AB. 32. 493. 
8. Gy. 8. S's. 18. 164. 18. 1792. 23. 58. 28, 27, BB. G98. 
4. 35. 9. 244. 14. 245. 19. 644. 24, 582, 29, 137, 34, S434. 
5. Qr% 10. Ty «15. 12%. 20. 1039. 25. 195. 80. 482. 85. AAS, 
1.62 44% 7. 2. 10. 4 18. 3. 16. 0.- 19. 18,. 22. $34. 
2. 38, 5.8. 8 gs. Ll. #. 14. 4%. 17. 1,5. 20. 7%. 28. +5. 
8. $f. 6 3. 9. 48. 12.4938. 15. 32 18. yy. 21. 194. 24, 2475. 
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Page 269 
25. 23. 26. 854 mL 
1. Improper fraction ; 42. . 2 233. 
Page 270 
14. 9. 582. 15. 407. 21. 3%. 27. 140. 83. 15823. 
&. 10. 97y;- 16. 774}. 22. wise «28. '1,1003, 34. 5184. 
1H. 11. 332. 17. 7644. 28. 7428. 29. 2375. 85. 4.3834. 
2. 12. 33%. 18, 12875. 24, 7238. 80. 223. 36. 84, yd. 


234. < . 18. ae 19. 228. 25. 9148. 31. 578}. 8%. 1g, yd. 


. 1684,.. 14. 20. 28, ° 26. 182$%. 82. 313}. 38. 2022 T. 
. Tuesday ; Wndey: $¢ higher; Wednesday, 33 # higher ; Thursday, 549 


higher; Friday, 33¢ higher; Saturday, 2}? higher. 
1,5, ft. 
Page 271 
183 281 8.86 43. 5.4 6.95. % we 8. 40.4. 


° Page 272 
. #2. 13. 3. 17. yi0- 21, 24:3. 25. 3. 
. 3h. 14. 36%. 18. 57%. 22. 42,0138. 26. 341 ft. 
» Toe 15. 6875. 19. 3894. 28. yy. 27. $3.92. 
. 28, 16. 1471. 20. 173. %. syd. 28. 844cu. yd 
. 584 T. - 80. $9,982.40. $1. 9482 sq. yd. $2. 380,84, mi. 
. Sh ft.5 VET ft. 5 22h ft. ; 1fh kt. 5 1g] ft.5 3g¥ ft. 

Page 273 

. 180 Ib. ; $28.35. - $41,040. 


Mexico, $45,360; Costa Rica, $41, an Guatemala, $41,760 ; Venemelal 
$388,880 ; Colombia, $38,880 ; Brazil, $26,640. 
1,460,250,000 qb. 38. $ 135,073,125. 89. 68,675 lb. 40. $13,365,000, 


Page 275 
14. 8. 30,’ 15. 44. 22. 3191, 29. 65. 

. 183, 9. 1}. 16. 3. 28. 192, 30. 1000. 
225. 10. 2,666%, 17. 1}. 24. 68%, 31. 24. 
128, W1..13t, 18. 25. 2. - 8. 284. 
2. ‘ 12. 384. 19: 4%. 26. 240. 33; 342. 
tee 18. 28. 20. 4. 27. i. 84, 20. 


iS gant 14. 40. Q1. 87. 28. 33. 35. 27h. 
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ue Page 276 

1. 4§. 8. Arby 5. 2. 7. 2878s, 9. 2633. 
2. 44. 4. 3§. 6. 2275 8. 453. 

Page 278 
1. 374. 8. 155. 5. 7. 7. 94. 9, 12+. 
2. 675. 4. 13%). 6. 4,77. 8. 6,5. 10. 1,%%;. 

Page 279 
11. 24. 16. 245. 21. 107487. 26. 1,4. 81. 4525. 
12. 7. 17. 423494. 22. 30944. 27. 4. 82. 33235. 
13. 4743. 18. yo 23. 14. 28. 4.4).. 83. 12. 
14. 11244. 19. 433. 24. 2. 29. 96. 84. 513. 
15. gy. 20. A. 25. 1233. 80., 14. 85. 245. 

86. 531 sq. ft. 37. $354.60. 88. $525; $360.94. 39. $421.10. 
40. 116.1 gr.; 12.9 gr. 41. 19.29 er. of nickel; 57.87 gr. of copper, 
Page 280 
‘42. Dining room, 49} ft.; living room, 607, ft.; ‘parlor, 614 ft.; library, 

49 ft.; kitchen, 444 ft. 
43, 12} ft. 48. $42,857.14. 
44, 44 ft. 49. Length, 8 ft. 67% in. ; width, 8;, in, 
46. 371.25 gr. 50. Length, 18,3, in.; width, 153% in. 
47. 420 sq. in.; 1142%; $17.143. 
Page 281 
52. 674 ft.; 43 ft. 54, 12 hr.; 1} da. 56. 251 ft.; 875 yd. 
53. 19 ft. lin.; 15 ft. 55. $.56. - ; 57, 423 ft. ; 
Page 283 
1, 163,208 oz. 4, 9,660 cu. in. 7. 504,390 sec. 10. 2,132 in. 

2. 148 pt. 5. 2,346,629 cu. in. 8. 146,245!" 11. 2,418 sheets, 
8. 982 units. 6. 7,922°ft. _ 9. 415 qt. 12. 14,152 sq. in, 
Page 284 

1. 15 gal. 2 qt. 1 pt. 8. 1 hr, 34 min. 50 sec, 

2. 2,065 gal. 3 qt. 9. 2 1b. 4 oz. 10 gr. 

3. 10 bu. 7 qt. 10. 21 rd. 13 ft. 11 in. 

4. 109 gal. 1 qt. 1 pt. 11,1 mi. 5,098 ft. 

5. 15 bu. 1 pk. 5 qt. 12. 4 sq. yd. 4 sq. ft. 130 sq. in. 
6. 2 T. 956 lb. 13. 9 cu. ft. 211 cu. in. 

%. 8 da. 7 hr. 23 min. 


‘3 
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Page 285 
rr sh hr. 18 min.; 2 hr. 42 min.; 4 hr. 54 min.; 12 hr. 36 min.; 80 min. 
2. 22 hr. To add without reducing is shorter. 
3. 7 yd. 2 ft. 4.8 in.; 5 yd. 9 in. 9. 2.875 gal. ; 5.375 gal. 
4, 272 sq. rd. 10. 6.5 sq. ft.; 15.662 sq. ft. 
5. 83.25 sq. ft. 11. 1.90+ sq. yd. 
6. 2 yd. 12. 4.386+ cu. yd. 
7. 198 oz. 18. 6.75 ft.; 2.8 ft.; 7.65 ft.; 8.92 ft. 
8. 5.662 ft.; 9.412 ft. 
14, 2633, ft. ; 26.12 ft, Adding with decimals is shorter. 
: Page 286 
1, 28 gal. 8 qt. 2. 16 pk. 6 qt. 8. 45 mi. 202 rd. 4. 33 yd. 1 ft. 8 in, 
Page 287 
5. 31 da. 7 hr. 1 min. 14. 2 cu. yd. 20 cu. ft. 828 cu, in. 
6. 69 bu. 3 pk. 6 qt. 15. 25 bu. 1 pk. 7 qt. 
7. 29 cu. yd. 23 cu. ft. 1,110 cu. in: 16. 14 sq. yd. 7 sq. ft. 69 sq. in. 
8. 101 A. 20 sq. rd. 13 sq. yd. 17. 38 yd. 1 ft. 3 in. 
9. 33 wk. 1 da. 18 hr. ' 18. 5 hr. 48 min. 26 sec. 
10. 65 sq. yd. 5 sq. ft. 21 sq. in. 19. 17 min. 45 sec. 
11. 10 wk. 5 da. 16 hr. 20. 4 gal. 2 qt. 1 pt. 
12. 9 mi. 260 rd. 5 ft. 21. 2 min. 322 sec, 
13. 8 yd. 4 in. 
Page 288 
1, 24 gal. 1 qt. 1 pt. 6. 12 cu. yd. 4 cu. ft. 471 cu. in, 
2. 59 pk. 4 qt. .5 pt. 7. 4 da. 4 hr, 50 min. 40 sec. 
Seco OU ak. 7 Ot - 8. 3 sq. mi. 564 A.114 sq. rd. 7.5 sq. yd. 
4, 162 mi. 19 rd. 10.5 ft. 9. 23 yd. 1 ft. 4 in.; 702 ft. 
fh. 201 sq. rd. 129 sq. ft. 60 sq. in. 10. 3763 ft. 
Page 289 
1, 4.75 bu.; 2.25 bu. ; 6.12} bu.; 8.874 bu. 
12. 47 bu. 2 pk.; 22 ey 2 pk. ; 61 bu. 1 pk. ; 83 bu. 8 pk. 
13. 47.5 bu. ; 22.5 bu. ; 61.25 oa ; 83.75 bu. Multiplying the decimal equivalents 
is shorter. 
14, 4.875 gal.; 24.375 gal. 15, 10.128+ mi. ; 162.048+ mi. 
Page 290 ss 
1. 41 1b. 8 oz. ; 920 1b.; 1 bu. 4 qt. 4, 245 rd. 9 in. 
2. 2 bu. 2 pk. 2 qt. 5. 7 cu. yd. 22 cu. ft.; 672 cu. in. 
8. 7 gal. 1 qt. 6. 64 sq. ft. 20 sq. in. 


«26. 


ANSWERS 85 
%. 407} lb. 11, 104 42. 15. 7 yd. 1 ft. 2 in. 
8. 1 hr. 22 min, 1 sec. 12. 2 yd. 175 in. 16. 453. 
9. 5 hr. 50 min. 18. 834. 17. 625.093 bu. 
10.. 1 bu. 2 pk. 1,5 pt. 14. 5rd. 3 ft. 7 in. 18. 80. 
19. 1244. 20. 10022. 21. 53. 22. 7. 
/ Page 291 
1. 1,728 cu. in.; 7$7 gal. 8. 269278 gal. 5. 114 bbl., nearly. 
2. 634% cu. ft. 4. 252 cu. ft. 
1. 10,752.1 cu. in. 8. 4.99+ bu. 5. 774.19+ bu. 
2, 1,612°815 cu.in, . 4. 1.24+ cu. ft. 6. 128,000 bu. 
Page 292 
7. 67.20 cu. in. ; 57.75 cu. in. The dry quart is 9.45 cu. in. larger. 
1. 3. 8. 9.504 gr.; .0217+. 5. 3. 
2 444. 4, 4373 gr. 
Page 294 
1. 19° 44! 13.5!" ; 171° 15! 31.5!"; 11° 3! 28.5"; 126° 18° 46.5", 
Page 295 
1, 43 min. 222 sec. 4. 57 min. 23 sec. 7. 1 hr. 40 min, 492 sec. 
2. 21 min. 13 sec. 5. 6 hr. 3} sec. 8. 1 hr. 8 min, 1,4 sec. 
8. 32 min. 391% sec. 6. 50 min. 2 sec. 
9. 12 hr. 2 min, 40sec., or 11 hr. 57 min. 20 sec. in the opposite direction. 
10. 125° 3/45", 12, 88° 44!, 14, 181° 2' 30!/. 
11. 91° 10/. 18. 1502 110 15", 15. 350° 4!, or 9° 56. 
Page 297 
1. 183 pt. 9, 16.875 gal. 16. 1 mi. 319 rd. 14.5 ft. 
2. 31,018 in. 10. 5.95%; bu. 17. 64 T. 
3. 933 in. 11, 12 wk. 3 da. 18 hr. 18. 44 cu. yd. 12.5 cu. ft. 
4. 6,868 sq. in. 12. 44 gal. 1 qt. 1 pt. 19. 24 yd, 2 ft. 214 in, 
5. 9,765 cu. in. 13. 31 bu. 2 pk. 4 qt. 20. 20 bu. 1 qt. 7; pt. 
6. 1 T. 507 Ib. 13 oz. 14. 91 sq. yd. 2 sq. ft. © 21. 159.58 cu. in. 
Femi 1, OUD 15. 2 gal. 2 qt. 22. 1,3; lb. troy. 
8. 160 cu. yd. 7 cu. ft. 
Page 298 ; 
23. 358 lb. 8 oz, 27. 8 gal. 1 pt. 81. 40° 30! 59! ; 84° 55! 43", 
24. 104 lb. 28. 2 wk. 4 da. 4 hr, 32. 60’; 150’; 345", 
25. 8 ft. 29. 3 gal. d pt. 33. 90!; 285!. 
194 ft. 10 in. 80. 122 A. 80 sq. rd. 84, 76° 18! 40!. 


3 


5 


“17. 
20 
21. 
23. 
24. 


Porvnre 


1, 
2. 
3. 
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Page 299 


. le.; 10 4.M.; 11 a.m; 7 P.m.; 6P.M.; 1 a.m, of aindoliowing av, 





. 9 min. 831 sec. past noon; noon; 9 min. 333 sec, 
. 960 rd. 89. 304 hr. 41, $224.50. 
. (163)2; 48,560 sq. ft. 40. $87.50. 42. $123.68. 
Page 300 
. 32%. 2. $38.25. 3. 7,000. 4. 2,072 
Page 301 
60 yd. 2. 4 hr, 82 min. 3. $62. 4, 480 pages, 
Page 302 
980 980 20 x 980 28 x 20 x 980 
yd. Veo ed ey er Oe 
ra hae xe oy mem ent Che eR Stn by 
Page 304 
9 2. 10. 3. 8. 4. 62, 
Page 305 
5. iomnO: 9. 40 mi. 11. 945 mi. 13. 6. 
much 8. $1,250. 10. 285 mi. 12. 297 mi, 14, 2. - 
. John, 11 yr.; James, 15 yr. 16. 53 ft. 
Page 306 
2i ft.; 18 tt. 18, Tower, 80 ft.; staff, 20 ft. 19, House, $3,000; lot, $500, 


Part out of water, 27 ft.; part under water, 18 ft. 


139% Ib. 22. 63 lb. 
1,3, lb. starchy foods. 3, Ib, fats. 4§ 1b. albuminous foods. 
5 bu, 25. 656. 26. 73 Ib. 
Page 307 
. 175 mi. 2. $153.60. 8. 5,400. 
Page 308 


A, $272,8,(% 272.73). B, $727,3,($727.27). C $1,000. 


. A, $200; B, $600; C, $3800; D, $1,300. 
. Ast, $20; 2d, $40; 3d, $80. 
. 862.88 cu. in. of oxygen. 1,365.12 cu. in. of nitrogen. 


: Page 310 ‘ 
60 1b., 70 lb. 4. $900. % $12,600; $2,400 
9 yr. 5. $3,125; $1,875. 8. 960 A. 152%. 


$1000. 6. $7,951.50; $9,718.50, . 9. Byr. 


10. 
11. 
12. 
19. 


ro 


Lo 


3. 
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Page 311 
$1.60. 18. 115,026 sq. mi. 16. 4,277,170 sq. mi. 
590,884 sq. mi. 14. 6,736 sq. mi. 17. 11,286,344 sq. mi. 
3,435 sq. mi. 15. 209,358 sq. mi. 18. 208,830 sq. mi. 
1st, $2,400 ; 2d, $3,600; 3d, $6,000. 
Page 312 
80.475. 4, 28.152. 7% 59.67. 10. 150.41. 18. 9.666. 16. 24.724. 
45.7875. 5, 14.11. 8. 148.8. 11. 1.207. 14, .00153.. 17. 756.6. 
258. 6. 2.375. 9. 70. 12. 2.66, 15. 1.59185. 18. 1.76625, 
Page 313 


19. $42; $661.50; $4,100.73. 


20. $492.08; $1,485.75; 


$ 808.21; $950.48. 21. 136.08 A. 


Page 314 
1, 57; 19. 2. 20; 5. 8. 80 sq. ft.; 300 sq. ft.; 100 sq. ft 
4, 30 min.; 1,600 cu. ft.; 4,000 cu. ft.; 8,000 cu. ft, 
5. 115; 172; $20.04; $21.16; 316. 
6. 121; 280; $60.22; $120.30; $101.21. 
7. 82; $41.02; $42.10; $21.06; 18. ‘ 
8. 60; 185; $150.30; $375.15; $213.15. 
9. 600; $570.30; $750.60; $903.45; 675. 
10. 140; 315; 350.70 ; 875.35 ; 497.35. 
11. 242; 460; $120.44; $240.60; $202.42. 
12. 729; 418.5; 776.7; $90.18; $904.50. 
18. 19.63 ; 180.5 ; 1.725 ; $4.09; 176.2. 14. $30.66%; $4.60; 4.481; 6772; 153}, 
Page 315 
1. 44%; 4%; 34% 5. 8435 % 5 10 e5 %e 
2. 43%; 162%; 124%; 900% 6. 2%; 98% 
8. 108%; 144% 335%. 7. 2,08325 2753 .2c5; 21:2. 
4. 9019%; 977% 8. 85%. 
Page 316 
1. $500. 4, 262}, 7. 1,066% 
2. 1000 sq. ft.; 1,775 sq. ft. 5. 600. 8. 1,728. 
3. 170. 6. 560. 9. 310. 
3 Page 317 
1, $99; 100% 4. 4; 20%. 7. 12¢;-162% 10. $70. 18. $3800. 
g. 3; 30% 5. 18%; t. 8. 9%; 334%. 11. $500. 14. $200. 
8 4; 114%. 6. 24%; x. 9. 174%; 142%. 12. $200. 15. $1000. 


oo 


or oo 


® = 


a1. 
12, 
14. 


15. 


20. 


26. 


27. 
28. 
29. 


& a ih Or 
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, Page 318 
. $109.88. 4. $52. 7. $2.81. 10. $1.25. | 
. $32.81. 5. $46. 8. $15.99. . 11. $18.75; 5% 
. $26.18. 6. $22.80. 9. $12.958. 12. $425, 
' Page 320 
42.94/o, 2. 823%; 50% 5 4875 %. 


The prices are identical, $166.32; the discount in each case equaling 493 %. 


. $376.32. 
. (1) $34.56. (2) 9.22. (8) $69.84. (4) $169.75. (5) $121.25, 
(6) $33.10. (7) $11.06. (8) $98.86. (9) $78.72. 


Page 321 
. $31,600. 2 3154%; 538% 4. $1,580,000. 
Page 323 
. 4123 gr. 4, $45. 7. 9.8%. 
. 462%; 45 Ib. 5. 2%. 8. 24% 
. $15,000. 6. 3%. 
Page 324 


Decrease of 9.1%. 
Decrease of 12.5% ; decrease of 5.4%; decrease of 3.8 %. 


$2,356.06. 16. $377.34, 18. $2,000. 
$ 395.88. 17. $8,010. 19. $1,500. 
Page 325 


54+%, 21, 93+%, 22. 29,069. 23, 174,400, 24. 22,464sq. mi. 25. 4% 
Ist, $475 ; 2d, $250; 8d, $50; 4th, $25; bth, $5. 

Ist, $2,375; 2d, $2,500; 8d, $1,250; 4th, $1,250; 5th, $125. 

Ist, $479.75 ; 2d, $252.50; 8d, $50.50; 4th, $25.25; 5th, $5.05, 

$1,600; $14. 


Page 327 
$81. 7 $18.89, 18. $38.51. 18, $276.11. 
$ 103.20. 8. $178.89, 14, $133.58. 19. $87.92. 
$ 79.13. 9. $251.92. 15. $130.87. 20. $1,483.33 
$ 257.60. 10. $186.92, 16. $144.66, 21. $100.44. 
$ 349, 11, $3,825. . 1%. $279.29. 22. $389.70. 


$ 104.26. 12. $7.72. 
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Page 328 
2. $28.67. 3. $104.98. 5. $55.07. 7. $69.19. 
@ $245.33. 4, $80.06. 6. $233.56. 8. $64.80. 


2. $70.83. & $91. 8. $22167, 4 $256 56, $78.75. 6. $1385, 


Page 329 
4. $101.59. 2 $7.34, 3. $42.78, @ $29.50. 


Page 330 
1. $5.25, 2. $4.62. 3. $6. 4. $1.50. 6. $4.66. 6. $5.04 


Page 332 
1. $3.17. 8. $.97. 5. $2.76, %. $15.23. 
2. $4.83. 4. $10.77. 6. $13.12. 8. $1.56. 
- 1. lyr. 6 mo. 8. 3 yr. 8. Syr. % 1yr.4moa 
2. 4y, yr. 4 65 yr. 4 mo. 6. 3 yr. 4 mo. 
Page 333 
1. 52% 2% 8% 86% 43% 5.4% 66% 7.8% 8 2% 
Page 334 
1. $500. 8 $600. 5. $450. %. $250. 
2. $600. 4 $400. 6. $631.17, | 8. $150. 
Page 336 
6. $20. 4. $9. 
Page 337 
& $108, 9. $280; $220; $210; $60. 


-U. $1,776.50; $1,751; $1,725.50. 
1. $1,800; $1,760; $1,720; $1,680; $1,640, 12, $2,118; $1.50 less, 


Page 338 

1. $1,040. 2. $10: $250; $100. 3. $212. 4. $128.13 
Page 339 

§.. $73.16. 6. $46.32, “a %. $252.83. 8. $53. 


L $55; $54.88; $54.75; $54.63; $300; $5,700. 8. $53.50; $53.38 
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Page 340 
8. $52; $51.88; $3,000; $40; $39.88. 4, 20 yr.; $25.13. 
6. $11.80; $11.75. 7. $11.20; 3 yr. 
Ll. $147.70. ~2. $344.50. 
Page 341 
3. $670.65. 4. $608.26. 
1. $139.52. 3. $491: 5, $1,244.32. 7. $1,615.17. 
2. $49.27; $90.25. 4, $845.59. 6. $1,070.94. 
Page 343 
3. $2.08. 6. $.69. 9. $122.60. . 12. $1,505.63. 
4, $1.08. 7. $151.25. 10, $452.81. 13. $2,515.63. 
§. $1.33. 8. $228.38. 11. $672.51. 14, $2,841.67. 
Page 344 
1. $993.67. 2. $3,464.51. 8. $7,965.33. 
Page 345 


1. $1,001.94; $3,507.82; $8,031.71, 2. $.56; $250.69. 3. $1.52; $351.69. 
4. $2.11; $402.39. 6. $9.10; $614.90. 8. $9.69; $377.81. 10, $3.19; $228.56, 
5. $3.13; $430.37. 7. $10.68; $523.07. 9. $6.08; $243.92. 11. $7.43; $883.61. 


Page 346 
1. $1,159.27, 8. $703.58. 5. $838.88. 
2. $562.43. 4. $457.68. . 6. $30; $2,030. 
"Y, $30.45; $2,060.45; $2,186.89. 

Page 347 
1. $316.12. 

Page 348 
2. $.56. 4, $78.86. 6. $207.72. 
3, $144.24, 5. $104.21, 

Page 349 
1. $203.48, 

Page 350 \ 
2. $35.86. 4, $14.81, 6. $787.04. 
3. $214.22, 5 


. $477.93. 
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Page 352 
1. $145.23, 4. $51.47. 7. $126.12, 10. $5.21. 18. $500.07 ($ 500). 
2. $267.05. 5. $28.56. 8. $233.55. 11. 1} yr. 14. $1,608.75. 
8. $65.59. 6. $99.51. 9. $13.90. 12. 3). 15. $151,980. 
16. (a) $526,825; (b) $674,100; (c) $361,620; (d) $897,975; (e) $ 120,220. 
17. 13% yr. 

Page 353 


19. (1) $3.75; (2) $.60; (3) $3.67. 
20. (1) $247.90; (2) $372.87; (8) $1,948.10. 


21. $258.15. 23. $562.43. 25. 3% yr. 
22. $12.55. 24, $10.15. 26. $11,980. 
Page 354 
1. $30.45. 2. $31.36. 
Page 355 
8. $43.40. 1. $62.12. 
Page 356 
2. $57.39. 1, $10.58. 
Page 357 
2. $50.84. 8. $3.44. 6. $132. 7 $771.45. 8. $1,586, 
Page 358 
1, $237.90. 2. $90.92. 8. $181.9%. 
Page 359 
4, $28.12. 5. $266.50 6. $222.60. % $3,377.47. 
Page 364 
1. (a) $1,503.75. (c) $8,508.75. (e) $10,676.63. (g) $1,228.06. 
(b) $1,629.06. (d) $86.72. (f) $195.99. (h) $40.40. 
Page 365 
1. $2.95. 2. $323.37. 8. $4,488.75. 4, $1,485, 
5 Page 366 . 
1, $19.50; $39. 8. $309. 5. $15,500. 
2, $13.50; $40.50. 4, $213.75. 
Page 367 
6. 234. a 7. $1,422. 
Page 368 


1, $151.20. 2. $868, 
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Page 369 


1, $; of 1%; .1%. 2. $6.25; $5,768.75. 8. $160,000. 
Page 372 ‘ 

1. $1,787.18. 8. $256,250. 5. $208,125. 

2. $19,218.75. 4, $126,562.50. 

6. $1,782.88; $19,181.25; $255,750: $126,187.50; $206,875. 
Page 373 ; 

1. 744. 2, 5%. 8. 9.5%. 
Page 376 

1. $15,768.75, 8. $250; $600; $800; $300. 

2. $5,418.75; $10,625; $18,800; $6,915. 4. $6.25; $12.50; $25; $7.50. 
Page 378 

2. $36.25. 4. $1,190. 6. 5%. 8. $55,000, 

3. $13,012.50; $ 12,987.50, 5. $1,125. 7. 334. 9, $45. 
Page 380 

1, 225. 5. 64. 9. 64 cu. in. 18, .216 cu. in. 

2. fk. 6. ys. 10. 125 cu. ft. 14. 729 cu. ft. 

3. 121. 7, 6.25. 11, 1.728 cu. in, 15. 64 cu. yd. 

4. 625. 8. .01. 12. 27 cu. ft. 16, 343 cu. ft. 

1. 12. 4, 31. 7, 25. 10. 51. : as. 24. 

2. 20. Oe mlitic 8. 21. 12-18. 14 13; 

3. 16, 6. 99. 9. 14, 12. 60. 15. 30. 
Page 384 

1. +27. 13. H. 25, 41. 86, 35 yd. 47, .547, 

2. 8.5. 14, 65, 26. 55. 87, 320 rd.; 192 rd. 48, .447,. 

3. 1.8. 15, 150. 27, 1. 38, 164 rd. 49, 2.236, 

4, 4, 16, 28. 28. 105. 39. 502. ~ 60, .141. 

5, 365, 17, 4.5. 29, 12.5. 40. 85 ft. 51, . 223. 

6. 88. 18. 4. 30. 56. 41, 1.414, 52. 1.224, 

715.19; 19. 85, 81, .45, 42. 3.316. 53. 2.645. 

8. 29. 20. 1.5. 32, 94. 43, 3.605. 54. 1.024, 

9. #. 21, 45. 83. 9.8. 44, 3.872. 55. 8.660. 

x0, 75. 22. te. 34, 44, 45. 1.782. 56. .866. 

al. 2.L 23. 38. 85. 2.5, 46, 1.581. 57. 12.64 rd, 


r 
~ 
$ 


26. 24, 1.6. 


nore 


oF © 


14, 
17, 
18. 
19, 
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Page 386 
15 in, 2. 18 in. 8. 2@is 4, Same in each case. 
3. 2. 5, 3. 5. 4, 8. 5. 10. 6. 16,97 + ft. 7. $238, 
Page 387 
$ 84, 10. 45 ft. 12. 50 ft. 14, 50 yd. 
48 ft. 11. 40 ft. 18, 5 mi. 15. 3.6 ft. 
Page 389 
. 18.84in. 3.14 ft. 37.68in, 18.84 yd. _ 8, Ioft. 5. 720.6, 
3.14, 4, lin; Ib yd. 
Page 390 


. 25.12 in.; 50.24 sq. in. \ 
. 113.04 sq. in.; 3.14 sq. ft.; 12.56 sq. in. 312.56 sq. ft.; 314 sq. ft.; 314 sq. in. 


. Diameter = 4 rd. 6. 9.814 sq. ft. 9. 1; 9.616 sq. ft. 
$ 62.17, 7. 1,616.75 sq. ft. 10. 7.74 sq. in. 
3 yd. 8. 124 sq. ft 
: Page 391 
. 2,15 sq. in. 
. 452,16 sq. ft.; 907.46 sq. ft.; 455.30 sq. ft. 13. $401.92, 
. 4.5 ft.; 15.896 sq. ft. 15. js; 2d ring, 3; 3d ring, 7%; 4th ring, >. 
. $3,694.18. 17. $21.98. 18. $212. 19. 34%. 
. 25,120 mi.; 1,0463 mi.; 17.44 mi. 
Page 394 
125.6 sq. in. 8. 4 in. 5. $314. 7. $305.21. 
5 in. 4, 5,652 sq. ft. 6. 6,104.16sq. ft. 
Page 395 
. 40 cu. ft.3 80 cu. ft.; 200 cu. ft. 2. 113.04 sq. ft.; 1,808.64 cu. ft. 
. 13,564.8 gal, 6. 4 in, 9. $187.51. 12, 1,130.4 gal. 
. 4,239 gal. 7. 16 ft. 10. 542.2 cu. yd, 18. 109,795.5 gal. 
. 56,52 cu. in. 8. 678.24 sq. in. 11. $46.89. 
Page 396 
431.75 cu. ft. 15. 11,550 cu, ft. @@= 4). 16. 28,875 cu. ft. 
48,000 gal.; 336,000 gal. ; 17,520,000 gal. 
117,750 gal. 20. 3,679.68+gal.; $331.17+; $478.36 


432,000 gal.; 157,680,000 gal.; 13.€+da. 21. 865.46 gal. 


one 


Cope ocos toate 


1 


20. 


[tle 
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Page 398 

96 cu. in. 2. 556,516 sq. ft. ; 89,042,560 cu. ft. 8. 907,136 sq. ft. 

663 cu. ft.; 324 sq. yd.; 374 in. ; 29} cu. in.; 1,275 cu, ft. © P 

62,500 cu. ft. 6. 9,918.75 cu. ft. 1. 7 ft 
Page 400 

72 sq.in, - 8. 334 sq. yd.; $4.61. 

301.44 sq. ft. 4. 84.78 sq. in.; 75.36 sq. in. 
Page 401 

12 cu. in. 2. 80 cu. ft. 3. 36 ft. 4. 96 sq. yd. 

\ 

Page 403 

36m sq. in.; 1447 sq.in.; 647-sq. ft.; 4m sq. yd. 

113.04 sq. in.; 452.16 sq. in.; 200.96 sq. ft.; 12.56 sq. yd. 

282.6 ft. 4. $254.34. - 

2,144.6656. 2. 1,486.7584 cu. in. 

113.0976 cu. ft.; 4.1888 cu. yd.; 33.5104 cu. in.; 268.0832 cu. in.; 523.6 eu. ft. 
Page 404 

Pa (Ld is i ar 12. 268,190,476,190.47+ cu. mi. 

d=4; a=169n7; 0= 2 2. . 13016 ft 

Tie= OEMs =| GaN al —="38.6 mn: 14, 42,7824 sq. ft. 

r=4;a=647; v= 256 q, 15. 314? sq. yd. 

a€@=%; a=éir; v= Ao. 16. $19.80. 

r=F; a={er; v=tiom 17. 5,7495 cu. in, ; 25 gal. nearly. 

d= 232; a=l\A4q; v= Ht. 18. $15.09. 

r= fy a=Xr3 v=shor. 19. $27; A mr. 

had’; 1,7673 cu. in. 
Page 405 

25 sq. ft.; 100 sq. ft.; 735 sq. ft.; 2,940 sq. ft.; 3,065 sq ft. 

366 sq. in. or 233 sq. ft. 8. 13 yd. 4. 8 (74843). 
Page 406 

418 sq in. 8. 2122 sq. ft. 5. $103.12. 

90.2 gal. 4, 6,225.81 cu. ft. 6. 19334 cu. ft. 
Page 407 

12.56 sq. in. 2. 3.44 sq. in. 3. 141.3 ft.; 125.6 ft. > 


3,179.25 sq. ft.; 2,512 sq. ft.; 667.25 sq. ft. 


8} in,; 53.38 in.; 226.87 sq. in. 6. 7 ft.;. 21.98 ft.; 38.47 sq. ft 


14, 
18. 
19. 
20. 


28. 
29. 
30. 
31. 
32. 
33. 


52. 
54, 
56. 
57. . 
58. . 
59. 
60. 
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. 2 ft.3 1 ft.3 6.28 ft. 8. 6 ft.; 3 ft.; 28.26 aq. ft 
. 376.8 sq. in.; 533.8 sq. in.; 942 cu. in. 

10. 
11. 


8 in.; 207.24 sq. in.; 226.08 cu. in. 12. 2 in.; 69.08 sq. in, 
6 ft.; 150.72 sq. ft.; 207.24 sq. ft. 13. $17.42. 


Page 408 
6,941.76 cu. in. 15, 1 ft. 16, 183.1248 T. 17. 53} sq. yd. 
80. 21. 20:.ft2) 124: 12. Ovals 30. 20. 33. 83k. 
20. 22. 4. 25. 2. 28. 4m. 31. 40. 34, 14.35 
180 sq. in. 28. 180, 26. 5. 29. 420. $2. 10. 885: 10a 
Page 409 

. 9x 108; 19x 10% 9. 23,045,055. «15. 294. 21. ¥. 

. 4,486,156. - 10. 40,776,810. 16. 113}. 22. 45. 

. 51,099,941. 11. 6,356.28572. 17. 1,8; 23, 3}. 
3,045. 582. 12. 1,01838. 18. 233. 24, 215, 
294,881. : 13. 426-35,,. "19. Qt5 25. sy. 

. 63,084. 14, 104895, 20. 4238. 26. 103%. 

. 81.63998, 

Page 410 

. 2B. 34. 1}. 40. 493 mi. 940 ft. 46. 688 gro. 9 doz. 
7h. 35. &. 41, 128 bu. 1 pk. _ 47. 62 mi. 2,760 ft. 
a8, 86. 23§. 42. 33 gal. 2 qt. 48. 2 hr. 38} min. 
374. 87. 5. 43. 5 yd, 49. 15 yd. + ft. 
4, 38. 142. 44. 27 cu. yd. 16 cu. ft. 50. 3 ft. 3,39 in. 
416%. 89. 201da.1lhbr. 45. 86 A. 40 sq. rd. 51. $ 12.42. 

2 Page 411 


$ 13.18. 53. 159 qt.; 333 qt. 
1,296 sq. in.; 720 sq. in.; 14,400 sq. in. 55. 45 yd.; 55 yd. 1 ft. 8 in. 


5 da. 17 hr. 836 min.; 8 da. 8 hr. 65. 3.819 da. 

625. ayes, 66. 5.046 mi. 

112. 62, 1.444. 67. 7 gal. 2 qt. 1.2 pt. 

.583. 63. .115. : 68. 45 da. 

281. 64, 9.812. 69. $5.94.; $11.88; $13.93. 
Page 412 ’ 

400 sq. ft.; $100. 77. $24.63. 83. 28. 

18 ¢. 78. $2.21. 84, Draw lines: 14 in. long, 11} in. long, 

$ 1.80. 79. $7.28. 11 in. long, 11 in. long, 9 in. long, 

$ 1.42. 80. $ 13.50. 9 in, long, 8 in. long, 7 in, long, 6 . 

$ 7.22. 81. $7. -in. long, 5} in. long. 

$ 58.67. 82. 19. 


$ 12.20. 
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Page 413 
. 85. $443,923, 200.66, 88. 26. 91. 11,000 sq. ft. 94. 39% ft. 
86. $ 6,002,400. 89. $27. 92. 57.63 mi. 95. $ 64.75. 
87. .8427 mi.; 4,449.456 ft, 90. 12 ft. 93. 1394 ft. 
) Page 414 
96. 244 bbl. 99. $200,000. 102. 1663 Ib. 
97. 123%; 1624; 3314; 42. 100. $60,000. 103. 66.59 %. 
98. 50; 100. 101. 6 gal. .88 pt. 104. 95.4 4, 
105. 2,975 Ib. fish; 4,900 lb. salt meat; 1,500 qt. ice cream; 25 T. potatoes, 
106. 302,034,7151%, T. 107. $ 365,355,60343. 
Page 415 
108. $ 60,000,000. 112. $132.39; $328.50. 115, $ 18,731.25. 
109. 200. 1138. $10; $48.75. 116. $ 8.259.375. 
110. 141,213 bu.; 350,398 bu. 114. $10; $102.50, 117. $ 2,896.88, 
111. $105,909.75; $ 262,798.50, 
Page 416 
118. $400; 3-%. 122. $180; $144; $120; $102, 125. 331,318,690-29; bu. 
119. 2,035. *128. 334,400,000 bu. 126. 70,500,000 bu. 
120. $9,095.64. 124, 117,197,105-65 bu. 127. $6,500,000, 
121. $120; $360. 
Page 417 
128. 15.6 bu. 182. 3737. 134, 1,125 T. 
129. 8,000,000 bu. 188. Great Britain, 60,000,000 bu.; 185. $ 34, 
180. 252,000 bu. Australasia, 40,000,000 bu.; 186. 300; $18,000, 
131. 12; 1,350. Egypt, 12,000,000 bu. 187. 375,000 lb. 
Page 418 
138. 268,000,000 bu.; 402,000,000 bu. 143. $50; $ 16,875, 
139. 3,076,000,000 bu.; 1,538,000,000 bu. 144, .3842 bales; 192 lb, 
140. 2,475,000,000 bu. Yes. 145. $ 645,480,000. 
141, 504,2662 sq. mi, 146. 4,275,151; 39.74, 
142. 3374 bales. 
Page 419 
147. 105,000,000 gal. 152. 10,980,000 bbl. 
148. +4. 158. $3,111,000. ONS 
149. 83¢. 154. $42,000. 
150. 724+ 4%. : 155. 7,825,000 T. 
151, 250,000,000 gal. 156. $ 156,600,000; 149+4¢, 
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Page 420 
157. 189,350 sq. mi. 159. $24. 168. 10. 
158. Appalachian field, 160. $29.46. 169. 40: 
167,941.8 T.; 161. $ 71.875. 170. 32. 
Central field, 162. $ 167.33. 171. 108 sq. ft. 
88,755.8 T.; 163. $119.60. 172. 8 in. 
Western field, 164. $171.28. 173. 1,125 cu. ft. 
31,004.64 T. ; 165. 192. 174, 162 cu. ft. 
Other fields, 166. 500. 175. 376.8 sq. in. 
20,669.76 T. 167. 420. 176. 113.04 sq. in. 
; Page 423 
1. $12.60. 4. 30 sq. m.; 24.84 sq. m 8. 30. 

2. $3.22. 5. 536 cm. 9. 7m. 

8. $9.60. 6. 1,600 cm.; 6 cm. : 10. 36 m. 
11. 10 dm.; 100 cm. ’ . 
12. 10 mm.; 100 mm.; meter; meter; meter. 14, 3.937 in.; .03937 in. 

Page 424 
15. 11.811 in.; 7.874 in.; 3.937 in. 17. 1,625 m. 
16. 75.692 cm.; 76.454 cm.; 72.644 cm. 18, 84 mi. (1,625 km. = 1 mi.). 

1. 200 sq. cm.; 40,000 sq. cem.; 1,000,000 sq. mm. 

Page 425 

2. 100 sq. m.; 200 ares. 5. 74.1 A.; 123.5 A, 8. $540 gain. 

8. 100 ha. 6. 100,000 sq. m. 9. 60,500. 

4. $3,000. 7. 4,800. 10, 181.5 ha. 

Page 426 

1. 346.5 metric tons. 8. 63. 5. 26.25 steres; 7.25 cords. 

2. 57.2 cu. m. 4, 6,000 cu. cm. 6. $3,071.25. 

7. 50 cu. m.; 1,768.5 cu. ft. 8. 52,296 cu. cm. in excess ; 52 ¢. 

9, 3.1548 m.; 1.06155 m.; .8189 m.; 2.74 + cu. m. 

10, 3.62 steres. 
Page 427 

1. 4051 21,0001 8. 400hl 4. 50%. 5. $250. 6. 1,100 1; 1,166 qt. 
Page 428. - 

%. 11,000,000 cu. em.; 11kl.; 2,915 gal. 9. 2,190.5 1.; 2,321.93 qt. 


8. 5,000. 10. $3 303 2300: 
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Page 429 
1. 500 g. 7. 1,540 lb. 
2. 1000 g.; 1 kilo. 8. .05 g.; 32.3 .35 g. 
3. 830 g., .83 kilo, 1.826 lb. 9. .643 kilos. 
4. 5metrictons; 5.5 Englishtons. 10. .9508 hectograms. 
5. 1000 1.; 1000 kilos; 2,200 lb. 11. 28,125 g.; 28.125 kilos. 
6. 184 kilos; 404.8 lb. 12, 2,000 cu. ft. ; 125,000 1b. ; 56,250 kilos. 
Page 430 
2. 124;sq. yd. 5. 734. 8. 8.8 kilos. 11. 84,780 kilos. 
3. $1,706.25. 6. 984 ft. 9. 30 sq. m.; 3,000 tiles. 12. 185.62 m. 
4. 11,000 lb. 7. 196,0201b. 10. .09051 g. 


10. 


11. 


Page 433 


- $976. 2. £205 28. 7d. 3. $6,930.91. 4. $2,350,000. 5. £ 13,555,000. 


$ 492,480,000; $65,960,000; $16,950,000; $67,775,000; $643 165,000. 
$479, 330,784; $64,198,868; $16, 497,435; $ 65,965,407.50; § 625, 992,494.50, 


. Denmark, $75.80; Switzerland, $ 63. 32; Germany, $ 36.64; Ronen. $ 36.16; 


Australia, $35.62; United States, $30, 39; Austria- Hasicaeh $ 26.36; 
France, $21.57; Great Britain, $20.07; Canad $11.01. 


Page 434 
TMPorTs EXports 
. British Possessions ., , 8 483 895,342 00 $ 405 996,332. 41 
United States . . . , 613 481 477 8 71.617,798.72 
France Somers fe oak 4 250 122 493.13 66,701,446. 16 
Genmany. we calasmisy ¢ 138 861.484 77 109, 622,715.74 
Ci TRS ee a ear 802.736 576 95 481.708,088 71 
Total; . . . .  $2,989,097,374.16 $ 1,135, 646,376,74 
« 171.39) £2. 2. 84.58 fr. 8. 76.71 fr. 4, 2,575 fr. 5. $388.07. 
Page 435 
Pao ere 7. $9.20. 8. $ 87.91. 9. 49.21 fr. 
United States: Imports, 10, 4+4%; exports, 6.2+¢. 
Others: Imports, 2,868 million francs: ; exports, 2 126 million francs. 
Imports EXPorts 
British Isles , oe oo ,$1295117.000 $ 239.127,000 
Wnited: States 1. ae meer wn 88 780,000 49 022,000 
Germany = a, Meet oc pe ETS SACOG 88.780,000 
Others ig ek. | SE eee 553,524,000 410,318,000 


Total she . « « $850,937,000 $ 787,247,000 
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Page 436 
1. 3.87M. 3. 63.36M. 5. (1 M.=25¢.) (1) $.1125; $.967 +. (2) $.1625; 
2. 9.425 M. 4. 1.98 M. $2.356 +, (3) $1.82; $15.84. (4) $.825; $495. 
6. $4,775. 8. (1M.=25¢.) $ 166,462,644; $43,051,993.75 ; $ 88,977,512.50; 
7. 5,013.05M. $19,981,402.50; $ 146,589,602. 
9, Army, $159,596,059.94; navy, $41,276,099; postal and telegraph, 
$85,307,190.11; railways, $19,157,169.65; administration, $ 140,542,780.92. 
Page 437 
1. Hats, $1.44; gloves, $.74; suit, $16.25; overcoat, $12.63; necktie, $ .36. 
2. £18 14s. 2d.; 1st item, $11.56; 2d item, $25.35; 3d item, $41; 
4th item, $ 15.68. 
3. $91.41. 4. 7s. 6d. 5. $50. 6. $3.10. 7%. $13.40. 8. $325. 
9. $ 60; $ 57.12; $ 79.97. 10. $20,000. 11. 175.07 + M. 
Page 438 
1. $49.653. 2. $49.09. 8. $49.46. 
4, £102 10d.; 2,562.50 fr. ; 2,062.50 M. 5. $49.76. 
Page 441 
1. lla+146. 8. 50m+5n+ 2p. 15. a+ 2c. 
2,.a+m+b4+T7e.: 9. 10m+10n-+ 10p. 16. 5a+58, * 
8. 32a4+ 808. 10. 4a+4 56. 17. 20+ 6p. 
4. 10a+4 128. 11. 4a4+30, 18. 2+ 6y+7z2. 
§. 6a+6+ 26. _ 12. a. 19. 40m+2%+10p. 
6. 9a+3b4+6. 13. 80. 20. 4a+6+ 2e, 
7 3m+6n-+ 10p. 14. a+46+8¢e. : 21. 8m+ 5n. 
Page 442 
22. (2a+36+ 40) bu. 24, (125a + 256 + 22¢) ft. 
23. (4a +b +30) bu.; (6a+ 40 + 70) bu. 25, (2m + 5n) bu. 
Ae 32: 4, 28a? : Oe: 10. s°. 18, 22 x 5? 
2. 23, 5. 5%. 8. 2403, ll. c%. 14. ay’, 
8. 34. 6. 24. Oe: 12m3" 15, 2? x 52a76%. 
Page 443 | 
16. 7%. 19. 60°. 22. 12a? 25. 184. 28. 825. 
ieee, 20. 12°. 23. 40m’. 26. 2403. 29, 120s, 
18. 12%. 21. 100%. 24. 1007. Cio a 
1, 8a+ac+3ab+be, 5. m?+4n4+4. 9. ab + bx + ay + ay. 
2. 242¢+1, 6. 24+2m+m?+m, 10. 3y?+1ly+6. 
~ 8. 9? +954 18. 7% 2b+ab+2e+an, 11. 2 +2ay+ y* 
4, 4az+5a+42°+52. 8. 2?+ 102+ 25. 12. #8 +24?+22+4 2. 
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Page 444 
a+ 2ar+7°%, 15. 32. 16. 1,849, 
Page 445 
e+d. 3. m+p+gq. 5. a+ 20. 7. 2+ 3y. 
m+ p ++ q. 4. 2a+ 6. 6. a+ 20. 8. m+ 2n. 
Page 447 
25; 105; 3204, 2. 16.0°b?; 55a; 13.0%. 
25 mp’. 5. 16 zy. 7, 12st: 9. 65 mn. 
35 a®b3, 6. 19 p4q4. 8. 14 m3n?. 10. 21ay%, 
Page 449 
Te 8. $171.43. 5. $500. 7. $1,200. 
$ 2,000. 4. $50. 6. $400. 8. 30 ft. 
Page 450 
. $2,000. 13. $4,000. 16. 21¢; 254¢, - 
$ 1,500. 14, 278 A. 17. 3(2c—$100)=h, 
5. 15. 793 ¢. 18. $1,800, 
. $11,000. ‘ 
Page 451 
2a. 7. 6627, 138. 52+ 18y. 19. 75+ 5e. 
10. 8. 20. 14. 2a+417). 20. (5a). 
Yy. 9. 8a+ 3b. 15. 3+ 6a. 21. (32)3, 
15 2, 10. 4879+ 3y. 16. 9m+ 15. 22. (16)3a. 
3 ay? ll. 2a+ 36. Li weig: 23. (36)? 2. 
85a +38. 12. lla+1l. 18. 7+ 94@. 24. 6229+ 1lz2+ 4, 
80a? + 21ab + 8d? 26. a? + 2am + m’. 27%. 2a?—3ac+ ce, 
56a. 30. 96a. 32. 6. 34, 2. 36. 20. 
. 168m, 31. aa, 33. 5. 35. 4, 87. 5, 
Page 452 
8. 3. 15. 5. 54, 7. 84. 
4, 24, 6. 64. 8. 105, 
Page 453 
3. 2. 1, 3. 4. 4. %, 
Page 454 
16, 5. 57. 8. 23.7. 11. 28.3 in. 
23. 6, 65.3. 9. 183. 12. 28 ft. 
51. 7% 14.3. 10, 215 ft. 13. 37 ft. 
23.5, 


(18) 




















